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(57) Abstract 

Novel human genes falling within the category of family genes relating to p53 gene which is known as a cell proliferation regulatory 
gene, and gene products thereof. A human p51 gene characterized by containing a base sequence encoding an amino acid sequence 
represented by SEQ ID NO:l ; a human p5 1 gene having a base sequence consisting of the 145- to 1488-bases in the sequence represented by 
SEQ ID NO:2; vectors containing these genes; host cells transformed with these vectors; a process for producing a p51 protein having the 
amino sequence represented by SEQ ID NO:l which comprises culturing the above host cells and harvesting the protein from the thus 
obtained culture; and the p51 protein having the amino acid sequence represented by SEQ ID NO:l . 
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7" 'J & 4 X L . R o p 5 1 Stt^ltSIfiS 
£ 3 - FtSDNAo 

5. E^ljf ^ 2 C/T^n^^Iffi^J i X h 'J > v> x > h 
5 ft & # T T 7- U /UtKi*#iit5D 

N A o 

6. Se^lJ#-^2CDiiS#^-l 4 5 - 1 4 8 8 ^ £ ft 3 
& & m m t X h U > v x > h^^ftTT'^O''] ^' 4 

10 7. /7^7-ibtffll^tl5±!e5E|(DDNA„ 
8. yD-7'iLTffi^btl^±E5!Si©DNAo 
$ £ ic * IS ti . TE9-1 4i:git'5t hp 5 11 

e&c;*ni:Hit5se»* t< » ( * u ) ^ t° k 

T & 5 „ 

15 9. EITO (a) Xli (b) l^tlfiS: 

(a) se ^ij # i iZTF-r r i / $?se?ij£W-f£®aif 
( b ) m m # ^ i ^ -r r s y m e ?u k *> ^ x . 1 ^ 

20 t^iei o 

-59. -7^/$?#^142~32 1&£>'TW^ 
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If 3 5 9 - 3 9 7 T'^$tl^7; 71 @£?IJ£ 

i i . ss n # i k & ^ t . ¥ ® it m t& x D N A 

^ 14 R * U =/ t 'J -fcf - V 3 fr£ 

< <t i soit^^f t^r s y ®? 
@2 ?y £ ^ -r £ ^ u ^ ^ f- k 0 

1 2 . & T © (a) X ii (b) iC^-T^U^^^K: 

(a) @S ?ij # f 1 CI & T T ^ y^#fl~5 9 T ^ 

( b ) ( a ) C ^ -T T S 7 Wt IS ?U J- & C> T > 1 ^ U < 

t* & tfc © r s ygfcj&^ffc.e&xiift-Jnsnrt: 

1 3 . £IT <D ( a ) X ti ( b ) (I ^ "T # 'J ^ "7° f- K : 
(a)S^JIf lCfc^TT; y # f 1 4 2-3 2 

i -v ^ £ n s r * y ae *j * w -r s * u ^ ^ 

K 

c b ) ( a ) (c & -r t s y wt se C x , 1 ^ u < 
r i y^ie^ij^wL>moDNA^^i4^w-r 

1 4 . JffV © ( a ) Xli ( b ) {1 ^ -T ^ U ^ ^ f- K : 
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( a ) Bfi § ^ 1 C *> ^ T T ^ y K * ^ 3 59-39 
K 

( b ) ( a ) ^ -r r ^ y ®e ae ^ t x i ^ l < 
t i J wt sa ?u & *r l > a o 'J =f ^ u Hf - *> a 

H K £ # & B JH* - 1ft $ "T £ P 5 1 fife^^^WtS 

10 ^^^±*fflBa^^i&^-C^#L. *#£ftS*&#<&fr&S 
jfe Kl j&> 5 fcCCifeSo 



ft & . * 31 ^ *5 £ T p 5 1 J t ^ O fa ^ \* - # 

(DmfcTRvzom.fcTM®} ^ £ ^ a, ^ ps 

i- 6 t> © *c ii i ^ o 

£ fc. tC & T it T- (DNA) 2^g£ 

0 s £ * CD g £ fa £ $J P£ $ ft S <D "C I* ft ^ o o 
Tx * ffc BJJ © £ ^ (DNA) {i . # S & L & ^ PH 
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0 x k hfy ADNA^t^2*|DNA, S^c DN 

mffiMtemm&m-t z i *iDN a c r > ^ -fe > x m ) n 

5 JK T x 2MJ3 Iffl § d *J * T S y g? . ^ 7° f- K . & 5£ Sfi 

?|J. 1£ ^ <D B£ C J; £ ^ ^ ii. IUPAC. I UB© 

Mfe.n&^mwxteT i ; mmnzst! w tomato r?&. 

OiztbOii >f F70J(a$>llSD"S #1 © H til # ^ 

10 

(1) pSlilfc^&tf^©^^^ 

15 # IS *J§ © it ^ li * 3£ 5fc 4> £P © p 5 3 it & p 7 
*ij m L X f ij M X ^ 0 -9 x. . fr d iij i£ L ^ 5 -f t - £ 

M # W C li . $ IB ^ j&fiS 0U "C ^ -T £ r> ft « U IS: ^ 7 -< -7 - & 
20 Ifl^TP CR^^K ii:i^Tp 5 Slfi^&yp 7 
3 it ^ £ ti H - T li ft > M # K & IK -T £ it »r 
Jt £ f# « :®DNA»rK-^^D-7't Itf 



m 
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lKL/:c DNA^n->^C> P 53ie07;7l 
E?iJ<bffi^ffili3tt£^"f**T&£6£3 - Kt^ c DN 

> ?#£ftfccDNAfr£&ili£n;fcTSy&E^J©ff^ 
# ^ S {i Jfo 5 0, 8 9 4 D a T £> o <£> T . $^ a l^^> 
N f c DN A ( D N A ) £ rt h p 5 1 Ailfe 

^ ( ^ L < ti ^ I- P 5 1 A ilfc ) J £ ifr £ L > 

10 f^rp51AIfii(ib(lip51Aifi)Jtil 

o 

^©^©ffi^iCj;*). P5 1 cDNA^D->^n- 
K-T £ £1e ^ {' f* . SJ?«J^/7^f'> ( alte 

rnative splicing variant) C<h;fr*#frofco ^ 

# -T & z <h a< W y> t o o 

:tl^>©X7"7^->^'lli*l^^^P 5 1 c D N 

? j ; s > rmmvfte. in $ -r & 4 4 8 r = j m ( # 

^Ift 5 0. 9kDa)£W-f6^65f(p5 1AM6) 



• 
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£ 3 - K "T £ it is ^ (p 5 1 A it is ^ ) 
(^fli^J 7 1 . 9kDa) ^It^IfiS^^-F't 
5 © it £ Thhp5 1 Bafef (f b < l±Ii: P 5 1 

b it ^ ) J tfo-f&^tizL, ci;^T3 
- k $ *i s r s /i£@fi?ij£W-r£^fiSi£ rp 5 i bi 

SI (^Klip 5 1 BI6)J ir^-T^o 

$. fz. % m W C *5 ^ T ti . iu IB p 5 1 A it R p 5 
10 1 Blftf ^^JSLT rp 5 1 it is ^ J £ ^ , p5 1 

Am&Rv p 5 i Bie^^is it rp 5 1 iej <t 

£z C i: {1 "t" Z> o 

p 5 1 it e ^ © x y << > y y m c 1* > t 

15 $ tit ^ 5 o 

||B|0 p 5 1 Ifeflf ( p 5 1 16) l±, p 5 3 ^ 6 

20 liirfeij-s^JK^ pSSitfe^offc^^^k^^PS 
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:ti^©ftll^^ * lfc »JJ © t hp 5 l it li > p 
5 3 it ft *p frJ S ^ ^ r x v -omtite * y<-xhz> 



10 



15 



20 



H BJj © p 5 litfc^GDJctetf'JiLTte. ft £S £ ^1 
lC^Stl5^n->(p5 1A. p51B)^W 

p 5 iA^n-^^t«ififHtli^ ft E E ?'J 

^linci^^Ho H # ft K « > E ?U # 2 K & ^ 
T> 3j- - ^ > «J - -r 1/ - 1 4 5 ~ 

ft *5 , *3 R P 5 1 A cDNA^o->©^SiiSe^ 
ii . E ?'J # ^ 2 K * -T £ *> 2 8 1 6**U#^K-C* 

^ 2 d * -T % £ E C *> ^ T . M =i K > ( A T G ) ii 
^ 1 4 5 - 1 4 7 f gCiitbtiJ^ * U T -r 
-l/--> 3 >^'t^ (AATAA) li> 2786-2 
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7 9 1 fC & ® L T 3 0 

ft N p 5 1 Aitis^ K $ tl 5 4 4 8 1 0 7 ; 

y ®? £ w -r £ p 5 i Am & <dt i ; m&m&mmm^ i 

5 7;;lif 1 4 2-3 2 1 ft T 

^$tl^DNAi^fii&!>'7 =. 7^#-^3 5 3-3 9 

7 fa"? tfZ tl Z * V 3 ji u -e - •> 3 t5, 

^ p 5 1 A^S©^fI^©T S y^Si^iJCo^T, 

aiaip 5 3&o' P 7 3^n^ticD^s^fi^ ii.*f -r s 

10 fflH14^GCGy7 Ki7 (^U^V-/^ «£5lj^ 

^ y y _ ^ n y % r 4 9 X • n > t° j. - 9 - - ? 

& {&m-f Z F A S T A7 v 7 ^ J*&4&m L T (P 

erson, f . R. and Lipman, D. J., Proc. Natl. Acad. Sci. 

U.S. A. ,85, 1435-1441 ( 1 988 ) )t$ ^ jfl > B 1 K "? & 
15 IAM#t>nfc (@lxi2#!S) o #t0fcfc,I^l;it 

JSi:J:^t*fe/:p 5 3I6St p 7 3 /3 ^ 6 £ © 

< m i > 









D N A 






p51A<=>p53 


36 % 


22 % 


60 % 


37 


% 


p51A<=>p73/8 


42 % 


30 % 


87 % 


65 


% 


p53 «p73 


28 % 


27 % 


63 % 


83 


% 
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- # x p 5 1 B ^ D - >*^t5it<sf i LTIi. & 

sb @s ai ^ * . iayij»^4»c^$n«6 4 i t * y ft a & 
^^/issesf^n-K-rsatfE^ ( i 9 2 3 7Ht 

f- K ) *^»f5w<b*<T*So E fll # ^ 5 

5 il & T . - 7" > U - 7 s -f >^71/-Ai:ffl3t5 1 

4 5-2 0 6 7ii}r^£ft£^SE?U£W-r£itfc^-"e 

^> & o 

ft . i3 ^ P 5 1 B c D N A ^ o - >0^I^1£^IJ 

fcU ffi^iJf f 5 ^) 2 2 7 0 7 ^ Ptf Ft* 

10 £ o * ft W CD p 5 1 B it 15 C li . ^ M I£ ?"J # 5 T ^ 

p5 1 BifeT-T'^ - K^n^ 6 4 MSOT^yft^^r 

tsp 5 i Biacr ; ;iffi^iJ^i£^Jf ^4C^t^s 
^ t£ ^ ii . T ^ V Bfi # ^ 1 ~5 9tt"C^£ft*l£^i£te 
15 *b«tt. T ^ 7 ft#^ 1 4 2-3 2 l^T-^^n^SDNA 
£ f jt ^ & T ^ 7 ft # ^ 3 5 3-3 9 7tt?^$n5t 
V zf J U -if - > 3 > 31 # £ W L . M iC T = y ft # •*§■ t* # ^ 

t § ft # c m *s& $J © si ^ c #n to m n (samf^ 

20 T^yft#^-3 5 3-6 4 1 # © $1 i|£ £ j£ ^ © * U 3 ^ U 
m P 5 1 BI&0#li©7 S yftSS^iJCo^T. P 



WO 99/50412 



25 



PCT/JP99/01512 



5 i Aifi^iic, p 7 3 a (Dm mm® 

6 otitic m 3 & ^ t . eg^cD^y^x-ria^n^iSP 

# rfr< . p 5 1 B^fictp 7 3 alfii*<^it57 ; y 

ie se t *> t) ^ :n^b$^»i©p5 ibiso7;7 
^is^ij(iJx:igS{ct5/coTp 7 3 am&<z>mntmw\& 

ft h Z> Z. t ft t> ft 6 o 

:©J:9i:*^^©P 5 1 it ^ jr . @£ ?IJ H -5f 1 c 

^^tl§7; y $? I£ ?U ^ £ ft & M & If £ ^ - v & i&M 

m M £ ^ "T £ t hp 5 1 A it -?- s & £>* yij # ^ 4 (C ^ 

^n-5 7 s y i? @e ?y ^ £ £ ^ & w £ ^ - k -r s & 

yij £ ^ 1" £ t hp 5 1 B it ^ £ tl £ o rtf L . * 

3fe f$ © P 5 litiE^ti^K-ft&trRB^^ftSCifc 

& <5 o 

cc-e- rt hp 5 iitfe^-©^i5i^j «*: « x itu i$ -r £ 
p 5 i Aitfe^tfctip 5 i b it & t ia ?o ta m t£ £ ^ 

L > Ji IS tit 3t W # tt & K it 3£ 31 * - > K # * 

5£ il 14 . & ± f£ L cfc ? /=r^ © k © 3£ L < ii © it 1e 
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mmfe'pTUjiw c *r st at e ^ ) *> tnz 0 
^ ^ § ffi IrI ^ dr u t it , m tl \z m n # ^ 1 x m £ ti s 

5 f^seKT-^oT. R^mmn&ft"? %> v 5 i Aie 

^^^IfSCi^.TlSo ^itfe? t Itii, $? il C 
(4 @£ ?"J # ^ 1 T^£*l£T s y K BE ?IJ t — ^ O ffi 1^.14 ^ 

10 T £ 5 o 

± is r s j m m n k & « j- £ *s pi n. it , m «s -r s g c g 

rt: $U /£ C *j ^ T . il # . T ^ V @£ ?'J © £ f* T ft 4 5 % 

15 £ L < 14 ^ J£ 14 f b fjf « . DNAfe^fg«*fcii*U=T 
y 'J -t? - S/ 3 > II & © -r n 2r> & < £ — -3 ® & & 

$s ¥ 14 4fc M ilUl fc^t 3 *@ li^ 14 £ L T ft 3 5%J^±. 
H(li4 5%Hi, DNA^^U^{C4o^^^@[5|14i: 
20 IT 8 8 % J£J ± , £ L < 14 ft 9 0 % J£l ± . * U ^ U 
■tf - •> a >«*C*J^SffiPltt<i:UTji^7 0 % J£( ± , 0 
£ L < 14 ft 8 0 % ± (D ^ -T ft £ 3* if £ - i # X £ 
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* o 

bp . # 31 ^ © it -?• c i± > ± t£ ft £ si tz -r m $ , 

m x. i£ S£ #1 # ^ 1 1:^^57 £ y S? E i> T 1 X 

iittfflTbMUftOT^yK^^^x g & X tett An £ n 

ir it ^ & $ ti £ o 

c c t x rr ^ y © ^ f£ > e m x ti f-r ira J ©ins^ 
**i$><znfciB^i;u si^ti/:iei^\ E fll S ^ 1 £ 

fclHT^^nST^iE^^^^SSSI (p 5 1 

io Aieifciip 5 i bis) tmm(Dm,m$:mirz>m%} 
m -e & ti it m %\\ m £ ti ts. ^ 0 -r ^ t> ^ . * n »j c & ^ 

T Tp 5 il^ p51AI&*tlip51BI 

!* u . (i, m m m m & s #p *j m * r * ^ - 

15 Xg§2»?&1£> iSffl fC £ $5 ^ III fp ^ f£ ^ £ ^ £ - i 

* & ® p 5 neii, iffliitiiPius? t tt^ob 
3i60i* ^ e x t* « «6 k <t ^x^^-r^ c t k^r 

#g -C £> £ o 



IfjP 
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C^Tp 5 3Ifi©fPfflX!iif t ^tl^ MM Ills 
2/ X SS 3* ffl . DNAlISfb, DN AllilXli^ 

-ft i§ # m ^ £ ^ z - i # £ £ # ^ ^ ^ ^ © p 5 i 
r i ; wt&mo&g.- ^ - ?c & K T . #J 

"f n P 5 1 ® 6 (1 ^ ^ ^ ± IB # 14 ^" "t" ^> 

& o 

±lfiCDA^6tJ^^^^^iUT(i. fll X. I* if h * ^ 
20 i/ 7 J v ? ' I a. - ? S J x * * £ Methods in Enzymol 
ogy, 154, 350, 367-382 (1987); 100, 468 (1983); 
Nucleic Acids Res., 12, 944 1 ( 1984 ) ; m £. it ¥ ^ ft 0 
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mi r m. ^ m be & n J ^ b^^^^^h, pios c i 98 

>$?T 5 b &^©<b^^J&¥IS: CJ. Am. Chem. So 

c, 89, 480 1 ( 1967) ; H91, 3350 ( 1 969 ) ; Science, 1 
5 50, 178 (1968); Tetrahedron Lett., 22, 1859 (1981) 
; [sJ24, 245 ( 1983)] R ^ ft y> <b &. & -bb ^ & m & ®\ & 
T # S o «fc 0 M 6tJ K ii . D N A © fiSc (4 . *7*;b7 
= ^ -< h ^ li h 'J x x f & c J; § ^ ^ ^ ^ i: J: ^> 
d <b & T £ . r?SR$tiT^5 Silt 'J-^? ^ l/tf 

^ , ifcliia/i^ , 7'fT-E?!li*i:DNA#M7 
-■tf^ffil^ffi ; lt^^#lint"S^i-«toT. it ^ ^ J& b fz 

— * m & vn & &nz> - t & t % z 0 
15 *mw<DmfcT<nMfo&}temm£Lx, e # 2 c 

£ ft S i£ £ E ^UK ^ T . ^^#^"1 4 5-1 4 8 8 

{i ^ $ ft & Jtg m e n z w -r 5 it . * i* e n # ^ 5 

K jj* £ ft 3 *S £ E K *5 T , iE^^^-1 4 5-2 0 6 

Tn^sftsj&^Eyflfcw-rsae^^tfj^-c^So - 

20 ft © & e 14 . bIj izB © e ?u # 1 £ ^ I* 4 ic 7T, £ ft 

--DO^^titU^o Z <Dfzi6 , * IS m (D it 14 
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EyiJ^WrS-^fenl^T^So ^ K > © ii IR . S & 
C ^ -5 c t ifi T # . m x. (i $1 ffi -T 5 £ © =» K > ffi ^ « 
5 JK^^^JgtfSCi^'C^S CNcleic Acids Res., 9, 

43 ( 198 1 ) 3 o 

HC, ^ © it ^ li > m Ifi © <t & 0 - BE yii # ^ 2 
K ?F £ ft S IS & E K & ^ - ^ S # ^ 1 4 5-1 4 8 
8 ( £1 T > m^^^@£^J(145-1488)i:fe^-9o) C ^ £ ft 

^A^ift^HTIi, #J x. tf . 0 . 1 % S D S £ 
tTO. 2xSSCt50°CXiiO. 196SDS*ttl 
x S S C * 6 O°C0X 1> 'J >-^x > b^^ftTT'^lie 
15 n ( 145- 1488)^ btiSDNAiA'f 7'J ^ X "T S £ 31 

* E © ft e ii > **?Bi:J:^#«ii:ft**^fc 

@a y« # ^ 2 © tt n k £ ^ ^ - — j&tfjitfc^x^&u 

#jfeH«k*)««J-3ttat- CMolecu 
20 lar Cloning 2d Ed, Cold Spring Harbor Lab. Press 

H # 4= ft ¥ £ «l ( 1986) ^#bs)o 
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iB««k»)>*fei:?£oTc D N A 5 ^ 7 5 'i-^ISLs 
^T-ry^'J-A^x # IS W <D P 5 1 at C # W © il 

5 iCi^ltiS C Proc. Natl. Acad. Sci., USA., 
78, 66 13 ( 1 981 ) ; Science, 222, 778 ( 1983 )^)o 

10 #*tx mRNACD#gi^*i§K c DNA0Mi^0^ 

£ S o £ . cDNA5-f7"5'J-teTtJB£$nTk:io*9. 
# 3fe BJHC l ^ T t* * *i & c D N A 5 r 5 'J — > Mx. I* 
>7 u — y «j ^ tt (Clontech Lab. Inc.) f£ £ *9 rfr SE £ tl 
15 T 0 > 5 # a c DNAM77 'J-l^l^KifeTi 

3 o 

- > -r £ # & t> > # k $ n -r x m% o 

20 ft W tr t± . Millie DNAlUoti4$ti5IS 

- ^ > ^* c ^ *t jr> -r & c dna^ a-y^mm-^yj 
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;;tffi^bn-5^D-7'i ITI^ # IS 0J © it -? 
N A^^-jRKH:^J/7T^5^> EE & f# 3 *i rt: * #£ IB 

10 ij-->^|i7o-^tlTll^-HTl5. 

;$:^0J3©itfe^©lU#K:|&UTtix P C R & C Scienc 
e, 230, 1 350 ( 1985 )] * fc li * O K S lw «fc 5 D N A « b 
< ii R N A if <g & # # ® K f JB T # £ „ £fc K . H7'7 
ij - £ £ g © c D N A h ft It ^ cfc -9 ft it iC t± . 

15 RACES ( Rapid amplification of cDNA ends ; 

g?, 12(6), 35 ( 1994)K # d 5 ' - R A C E & C M. A. 

Frohman, etal., Proc. Natl. Acad. Sci. , USA., 8, 
8998 (1988)] ^©gUJB^JfrSS'C&So 

^ ^ £ P C Rfe<D&m^1& LT^ffi$n^^7^ "7 - 
20 it, $^^cj;,TB^^(:$n/:p 5 1 it © S£ n 
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m tl it ? & m & i& : tk . ^ w y >j / 3 i: 

«k £ i £ rt< T- # 5 o 

5 1 if (D & U D N A Sir it 12 . Si*, f^lili'yft^y 
j£ C Proc. Natl. Acad. Sci. , USA. , 74, 5463 ( 1977)) ^ "7 4- 
■*r A - 4* — hf^C Methods in Enzymology, 65, 499 (1 
980 ) ) ^C^oT. £ fffi {g (C li TtJ flfc © i/ - ^ jh > X 4 

10 # §1 !H CD p 5 1 si ^ }C J; ft (i* . 0»J 1£ it ^ © — 

1$ x it & (d & mmn z m m -r z> ^ t ic £ v , t r- *c £ 

0 iH L < ii^-SSiCfcftS*^^ P 5 1 it © 

15 T - P C R [Reverse transcribed-Polymerase chain r 
eaction; E. S. Kawasaki, et al., Amplification of R 
NA. In PCR Protocol, A Guide to methods and applic 
ations, Academic Press , I nc. , SanD i ego, 2 1 - 27 ( 1 99 1 )] 
IZ X Z> R N A i# fg ^ J - If > -7' □ y t 4 > FMtfr C Mole 

20 cular Cloning, Cold Spring Harbor Lab. ( 1 989 )K in 
situ R T - P C R CNucl. Acids Res., 21, 3159-316 
6 ( 1 99 3 ))^ in situ / W r U ^ 'f -tf — 3 > ^ £ *'J 
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L tz M B£ \y < )\s T (D M 5£ > N A S B A & C Nucleic acid 

sequence-based amplification, Nature, 350, 91-92 
(19 91)3 &. £>* * © fa <D & U ~fi & ^ r & - £ # ^ * o 
» » W «r i4 . RT-PCR-SSCPi:J;5ftlilfe*? 
If § C i ^ T I 5 o 

ft . ^ d T P C R&CJB^^tl^^^^ -7 - i: UT(i> 
# & W P 5 lift? (SP^DNA^^) £ # H ft K 
IPS "C # & ® "C £ 3 KB 0 n # C $>J PS li 

< , $ |g 0fl o p 5 litfE^oE^lt^i-^^^aS^ta:^ 

■TSCi^-C^So =y 4 -7 - £ UT 1 0-3 5 S 

jK©??U*-f-K. Klil 5-3 0 K 

3gfit©S$^^"TS^5IBjCDp5 1 it ^ © £P # I£ ?'J £ 
ft 5 0 ^ f If 5 C i^tii. 

hp 5 iitfe^^^t±i-r^^fe©4fM-r^^^-s^/ 
$ n £ © t' ^ o 

m m D N A Kfr Jt ii . Jfi (145- 1488)^ t» <C S D N 

a t x h u ^^iVhte&^TT'wry^x-rfcc 

-C x X h U > i y h # * # t U T li . f 7^7-XI4 
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# x # iz ffl m a £ ti i ^ n #j x. x Btr ^ -f £ £ 9 & 0 . 

l%SDS^t^O. 2 x S S 5 0 °C0^#X« 0 . 

1 %S D S^ttil x S S 6 0°C©t#^i^t^ 

5 $|P^0t Fp 5 1 atfc ^ IZ £tll£ , J®S©atfeT-X 

^fitJ^Zfe^ffl^^^cbfwck^. WtiLfc^f-M® (p5 IS 

10 ( 2 ) p 5 i m & 

' v$> ?L\z ^ ^mmitm^-t^>^^^(Dm^^-iz^^x^ 
^ 2 n £ r ~ ; m^m^m-* z> p 5 1 ass&^e^j* 

15 ^4C^^5T; yiie^J^Wt^p 5 i Biati; 

(i x ^^#^©P 5 1 ASSSO'p 5 1 BIfii:|E$$ 
7; yiie^]^Wltfc^ fioilf 5 p 5 1 i£ & £ 
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kmc i*. i^t p 5 i $Lfc*®ttm® ( x r 7 -r v > 
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.k -5 *& & * K 14 > p 5 1 tfif ^^KIIA<flEiE$n4 

20 © 2» A CD #> CD ^ ? * - ti . ^ ^ ft m d & ^ T EE d 

n^flTlS, #J x. I2\ ffe 31 frJ $P * > h JC il 
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? X i K ^ ? ^ - ■£ 3* #* 5 c £ T- # £ o ^ 5 < * * 

5 £> T? £ & A< . 1^ $J x. ^ ^ ? ? - t L T s * 

@ # f£ 5 2 5 2 4 7 9 ^ &JJ *ffl S & P CTH^IW 
09 3/0 7 2 8 2 ^ W %® ^ ffl ^ ^ tl s< ? 9 - ( p 
W P - 7 A N pwP-1 9. pWU - 1. p W P - 8 A . 
pWP-2 1 & / X P R S V L i: ) X Ji P R C / 

10 CMV ( Invitrogentt U ) ^ £ ^ T , PI Si $ ft rt: ^ ? 
^-^f If 5: t^t^So J; £ L < . t& ^" £ 
ft ^ ;u x • ^ ? ^ - T £> £ <> 

ft & > it # A & K & ^ T ^ ^ ^ ft & < ? 9 - iZ 

3t (D W m £ L T ti , m 7L If, ffflc^t LTIi> T ;u 
7" ^ > . a-^xhro-r^V. a 1 - T > f- b U 7° v 
> , h 7 > X 7 x U > . h 7 >XXf 1/ t'^^l^t 

# ;u v y i > 7" d ^ > <d in. m ft £ £ &\ ^ t £ & e ^ ^ & 



WO 99/50412 



PCT/JP99/0I512 



58 



?d-AP4 5 0 n n l/Xf o-;HJi^JlrP 4 5 0 , 
1 7 T ))/ 7 r - t F d + •/ 7 tf P 4 5 0 fl if £ fl] ^ r 

cF & o 

flUftllCftLTte.BUftl&iflLliU gp9 1- 7;*-y? 

5 x it . Btr ft H # n to * u ? u -r v^^^^j^-ciSo 

ILIi:^ Itiix e r b - B 2 . e r b - B 3 . £ - # 
-If > . yS - 5 ? h ^ n tf > > ILIISf ti if £ #J T 
t S o i i: t L T ii , gtlJIfilC^D^a 7' I) > 
i^i^t^^o^ii:^ltii>K - l 4 - ^T7f 
10 t h y 7 f > 1 X li 6 , o^f ^'J >/ii^fl^t^o 

Bikini, wmmmm'gmnm&m, ^^rx h 

ot^ htilfif s ; x "J > , f □ y > h K a + -> 7 
- -ir 8$ HI 7* ^ U > . ^ ^ ts zf y . 7 >f ;Wn>X^7 ; 
a K ^ U ^ 7° K if £ ffl ^ £ 5 ° 
15 li > f- o r n 7" U > x il Jl is h — > ft if £ ®. 1 7jk "C ; £ 5 o 
fCltLtli, a ln5-y>, * X -r * # ;U -> > x # 

Ttii/->xiFF«/#/**T;u* u t£ * x 7 * * - 

jl ij x o # f- > if & . P Hi *t L T f£ x T S v - -if . 

20 p a p i t£ if £ #j ^ -e £ £ o 

& S ^ # A ffl ^ ? ^ - © it ^ l> T . # a £ ft 

5 at ^ (^spxii-sn) ii x * is w © p 5 i ae^o 
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Jtg & 1t IB & O' ^ T . BUf£©$D<x -^fitJitfc^-X 

(fi 1/ ^ h D # 1/ - •> g > . U > Wl *> i/ V 2* & tt t£ * 

j£ k $5 & £ ft #a as > ^ ti e ^ # & t & © wi # 

^ Lte^^^OWftJOfc&CDIS^^. ?S 31? ffl 25 © #> © 
10 tf;^i ItfiJffltS C <!: nfit'fe^o 

& t> & £ n ft ^ » ^ k i* . mm^-^^mm^m^^-r^ 

20 ft® (fefc^mAm^f * %M&WftK&**ir Z> 4 
y tf ( in vivo) & £: . SlfOftrt J: 0 - liWi t 5 
MSS^m^aiLTft^Titfe^-^^ALT. ^ © & . M 
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^M^Wftl^Wirx-tXt' (ex vivo) & © (E) 0 & 
ttzt b P 5 Hfe?^liii^i:#AL^ RNA 

5 & £E T *> S e 

|2t«N # f£ BJJ k hp 5 litfcT-^L<te^0$rK- 

t hp 5 litfe^^^A^ti^jifflJia^w^fiSc^^-rs^ 

# c £ * © m m m m t -r s & 

10 ± f£ © it ( *4 fi ) \t s 

C it ^ f& £ t> a $ £ U T *T -5 - i^tiSo 

£ , it1s^-^r^A-r^^fitI*fflflS(i. if ^ ?S 0 (M 

g ) (OWti:J;t)asi^t5:<!:^T^5o M x. I* . 

^^^ifflfla. at *a ^ > itJfiL^*asa. an # la as ft £ £ 3* 
± i£ it ^ f& m k *> # & it & # a -Js m iz. u x * ^ 

20 O ^ ^X^iAJ&i It !i> #J x. (£\ t h p 5 lit 
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& £ 3* £ C £ # •? t S o ^(D^(D^74JlXK^^-t 
LTI^ 77^)^ il'X^^ - >. HIV ( human immu 
nodef iciency virus) K ? ^ — N 7 f 7 i# ^ ;U X < 
>7 9 — (AAV, adeno-associated virus) s ^\ ^ X ^ 
5 ^ ;l/ 7 < ^ - x li'N/KX^/l/X (HSV) K ? 
9 - RZf 3^7 7. ? 4 y - '< - *7 4 7 ( E B V , Epstei 
n-Barr virus) ^ ^ 9 — /a i' ^ If b 5 o 

^-)^;bxK)^iH^*A^Silti^ 'J > 8-27 ^ 
•> A ^ tt S ; DNA^^Alfc'J^V-Aiffefn 

2^Tflgiil^U^7-A£fpj&L> iSSIiEii^^ 
^TDNA^ilSrtCiAt^illl^'J^V-AS CKa 
to, K. ,et al. , J. Biol. Chem. , 266, 2207 1 -22074 (1991)) ; 

15 I^CMrtlCDNA^iAt^^^ C Yang, N. S. et a 
1. , Proc. Natl. Acad. Sci. , 87, 9568- 9572 ( 1990 )) ; 
= KDNA^Ig^yt'^T'I^^IIIcaAt^^^ 
4- y K (naked) DN AS (Wolff,J.A.,et al. , Science, 
247, 1465- 1467 ( 1990)) ; ^ S II IE « ffi •) # y - A K & £ 

20 L/:Sfe^^iIi:iAt^^ft-7^ • U # 7 - A 

H^©*^^, Vol. 175, No. 9, 635 -637 (1 
995)) ; #^^J3&©^Citfc^£^AL,ti&©*ffiBS(::A£ 
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y^-i:fe^t5 V if > K^DN AilS^^tT^tl^ 
U > K-DNA&^ttfe CFrindeis,et al. , 
Trends B i ot echno 1 . , 1 1 , 2 0 2 (1993); Miller, et al.,FA 
5 SEB J. , 9, 1 9 0 ( 1 9 95 )3 t£ ¥ % & m -f Z> Z. t i)< T £ Z> 0 
±E'J^>K-DNAl^l$ii:«, 0»J x. tfffp *ffl IS 

7 , >7o|Ifi^ l J*'>F'HTffl^5JS C Wu, eta 
1. , J. Biol. Chem. , 266, 14338 ( 1991 ); Ferkol, et al.,FA 
10 SEB J. ,7, 1081-1091 (1993)3 ^ > MM M M & < L 

>X7 x 'J >^ ^ F t LTH^J^ C Wagner et 

al. , Proc. Natl. Acad. Sci. , USA. , 87, 341 0 ( 1990 )3 ft <*f *< 

^^vvifiiciiKi^^'J y v > & & trc # £ a & 
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it <D a» A £ *r <^ & o CO^^tlis T t 7 T >f 
X K ? ? - IZ ii «j •? U >n/:DN A^li$n-5I 

c xft * ft # ^ ^ s & <b & a' j. > Fv-A^^im 
5 -r > t" # iz x it ^ a £ m ft T- £ & o 

jgj T s =i f teftte*#^0iiiE^^Affl*>r;i/X'<** 
-©fPJ£&&OUr^ft^B$Xte^ftm*t^©iIlE^^A 

io ^ - <t ^ ^ - *s ( «y y - y y m as ) & t>ti r> x 

filfgag (^;bx;ft^|*)CD*gi£M£KK po l (it 
^ # * K e n v ( tt £ S K ) ft © it £ ^ *6 f£ 

15 -3 c — # . ^ -r ;i/ x < ? ^ - ii x /n° . y y - > ^ i/ ? ± 

L T R (long terminal repeats) £ ILTl^*^ ^ 
4 Jls X m. m iZ & g t£ g a g , p o 1 . e n v t£ if (D ffi it 
ilfE^^^oTlWih, / ° >y ^ - > ^ v ? ± )V it *y 4 
)\y X $L hF <D T -tr > 7" U - © & jr 9 ? t t£ 3 @fi f\\ X . il 
20 Sfi? (n e o, h y g) t^D-^>7't^ bCSii 
itifcHfrSo^Alft^C p 5 l«fc^£;fcli 
^ ^ ^ ;U x it ^ © ft *9 If A £ ft £ o :: c T # fiffi <D 
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*7 ^ ;b X £ t# £ C ^ > if - h£oIfi6ttRBt>*E< 
L . M c -y y-y >/v^'t^^g a g m. -f <D — SB £ 
3&j£< g a gli^0ATG^i^J;5 

f s d t i)< m m "C $> 3 o 

;!/ ' ° - *ffl f& C & A -T £ £ t IZ J: o T s ^ )V /n° - m ft fp 

A ^ ^° y ^ - ^ £ ft T 7 ^ ;l/ X i& ^ 7^ 7£ £ tl . & £ 
ft £ 0 ffi^^O^^x^lTO^^^xe^iis ^fitl^ffl 
10 C i ^ L t ^ H7>f;UxyyARNA^t,a£te^$n 

tz it ^ a< as ?s -r £ o 

ft . FJt ^ © it ^ © ^ A ^ £ ± ff & ^ & £ L T . 7 

r o * * f- > cd m is g§ ^ k / 4 > <t ^ ] ) yfts^uft. 

15 i^^-tr^'^ > h »rJt&ffl^£:£& C Hanenber 

g, H.,et al. , Exp. Hemat. , 23, 747 ( 1995)) £ ffl "T & £ 
£ -C # & o 

ft *> > Ji IB 1/ h n 7 )V X < 9 9 - • ">Xf ACfe^ 
Tffl^t>nS^<^^-<i:LTtix #| ;t ^ X 0 6 iflL 7?i 
20 I 7-OUx££a^<ht~£Ubn'W;l/X C McLachlin, J. 
R. , et al., Proc. Natl. Acad. Res. Molec. Biol. , 38, 91 
- 135 ( 1 990)) £#J^-f £ d £ £ & 0 
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7r; v 4 & x ? ? - & ffl % ir z 15 i~ & & & 
tut, mr^y^^^xK^^-o^^it, 

( Berkner, K. L. , Curr. Topics Microbiol. I mmunol. , 158, 
39 -66 ( 1992 )3. IpDlSib [ Setoguchi, Y. , et al., 
5 Blood, 84, 2946-2953 ( 1 994 )K M iJ rX *8 H £ C ^ H. 
^,12, 28-34 (1994)]SO c ^r^--^ C Ketner, G. , et al. , 
Proc. Natl. Acad. Sci. , USA. , 9 1, 6 186 -61 90 ( 1 994)] (D 

n^ae^isaf ft (a^i-r^^Aitis^. 

fc^Tlip 5 1 Ife^^ * © it £ ^¥ -T £ 26 © •? 

15 A 3^ & fll J&Jc ) StfTfy^^X^V ADNAO-S^ 

t? ^ 5 X = K £ £ . #J 7L li 2 9 3 *ffl IS fC IrI B# jc h 5 > X 

Hi: T x itfeT-^Jim^iE 1 t^ilt^ C ii: i ^ 
20 SfSCp 5 lfifef^SttS*^>!fl / <^-t^^ 
if fit 1£ T X 7 ^^^X^^^-^fP^c-r^-i^T^ 
£ „ £ tz . =J X = K ^< ^ ^ - K 7 7=* ^ *7 ^ X ^ y A D 
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NA£»*i^-c. Affile! ^itin^:3' fflrf; 

*|J "I T S o 

5 TT^yfii^^^^X (AAV) <^ - (DIICO^ 

i^f 5 A A V(i7fy ^^f^XOtf ^CIAl 

J )l X m K ^ J\s - V -1 ^ ^ & ^ £ ~? ^ ^ $® ft 

' -e i # 61) iz *t &s -f & ;u ^ >r ^ x n £ > ^ ;u - ^ 
t § ^ ^ i^n ^ x t ^ v 4 )\s7s? ; Aji^ct 

£ ^ 4 6 8 Ol£S08^-*0DNA^bti^ ^©M 
1 4 5 1|S^ I T R (inverted terminal repeat)<h 
15 f li tl § #S ^ ^ K?!J ^ ^ ^ #S ^ T lA ^ ° d © I T 

;b x & ^ © v *r - V y 7 ^ T§ £ #ffl ® & ^ 
ftD N A^O&ii*i: fc> t I TR^^ii/^o ^ 

t> >f ;i/ x s 6 K tr m U T li . yyA©2E¥###fltj&£ 
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0 U < (i> $ f ^4SA A VO 5 '<!: 3 "OpIffiO I T 
R^^L. ^ © ^ C pJt M <D A il ^ ( t hp 5 lit 
5 ) £3fAL/c7"5X^ K (AAV^^-T^X^ 

IfiEC^It ^n^^^^Xl&f li, gij (D ^ ;U /n° - T 

S MS ?ij # £ L ft J; 9 K L . it & & x. K ck £ If £ 

M # © 5 X = K ^ x. li' 2 9 3 ife^ 0f7>X7x 

r^y^-r^x (2 9 3mM&m^z>m^i*#mmm® 

15 x.AAVj&<^^£ft£o £U^T> :©«x.a A v«i 

t*i k # £ -r 3 © -c , ^j^^/^^ii^LT[i]iRL> mx-r 

^ f C £ U t ^ -tr y A ^ 1 I ^ i 1 /L^ C i 0 & 

20 ^lAffiCttiAAV^II^Ci^THo 
H I V ^ ? ^ _ © j& ( £ ^ ^|x.|fgffl 
Tfi 9^ 3 [Shi ma da, T. , etal., J. Clin. In 
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vest. , 88, 1043 - 1 047 ( 1 99 1 )) „ 

Mi:HIWcl^t^T\ * © m m iz. X ft (2\ t h 

=?- m M \z M M t ^ x. £ o 

*fl & x. H I V <-< ? * - © f& I* , m x. I* & i* '* v * - 
> 7" 5 X = K T £> & C G P E £ g a g . pol. e 

a t, r e v <!f ) £ If >T M^'d^/^ (CMV) CD 
^ d - ^ - i t h D t: > it © # 'J A y^'f /Kp 
oly h)lz£l)miJi-tZ>£'?lzrfJ&-?Z>o 

^ X ^ K H X N ^ % H I VOSLTROHCn # US it 1e 
15 ?HTf ; y> + t- -t?' (TK) 

*d '< 9 t- U T © ^ v •> > if 14 it IS (neoR) & ft A 

IS«e^HAt5:<!:l^^ C O S iSS^Ti^i 

< it m -v % z x o c m %k *e £ & o d n & © /* ? 4- - > 

20 77?X; FT'i5CGPEM^-r7X; FHX 
N ^ ^1 B$ C C O S i H i: h^VX^x^Va > £ £ d 
t(;J;^i£On e oRitfcT-^*fl^i^£ft^HfT^©*fi 
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E B ^-©lilfj:, mZ-liM7kh><D%mizmk 

XftoZtfr-V^Z C fit zK IQ 5*c £ > mmx^, 14(3), 2 
5 80-287 (1995))o 

<t > E B ^7 4 X (Epstein- Barr virus: EBV) li „ 
19 64^C^rx^-r>(Epstein)^(rct«9/<-^«y h (B 
urkitt) 'J > ✓ * m & 3ft © # $B IS ct t> ft W. £ ft rt: ;U ^ 
10 X^irlfS^^^XT^S CKieff, E. and Liebowit 
z, D. : Virology, 2nd ed. Raven Press, New York, 19 
90, pp.l889-1920KME B V IZ It £ h 5 > X 7 * — 
A -T 3 7£ 1£ ^ £> £ © T > Sfe^#Affl^^^-i-r^/c 

15 ifiS L^£ Itnif^C b^i^o d ft li & © ft] < LT^ltl 

* o 

bp . t -r > m m © n m it ^ £ *a 3- & if H 6<J D N A 
ft ^ © D N A ^ K- £ II #J it t£ it ^ £ It & m & x. ^ 

20 >r ;u x $i m ? ? - t -t z> o & ^ -c & ^ & n u m m 

«fc ^^J^ tt}$n/c*fl^x.^^;i / xfp^ffl^^ ? - £ E B 
V R§ t£ A k a t a *ffl IS in h 5 > X 7 ^ ? h t^o *@ 1*1 IE 
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& 7L n ck t> £ c ^ & & ^ -r ;u x it m % ® & 8E ^ d y u 

V^SCcfc^^^^Xj^^flJ^Ul^^If^^Aka t a 
E B V i t feCEIfRTi 5. cn^EBV|^14Akat 
a «B IS C Jfi 5ft U ^ m^J#^T"C»14^^ilK-r^Ci{r 
J;f), if4iEBV^^#L/j:^0rl©Iix.')^;i/X 
©3-^S£ftLfcAka t a||^IH:i^T'^ 0 $ 

^^a^x.^-f;Pxs^Aka t a mmiz V 4 x-mn. 

^-£i8C> & c <b ^ < j3r M © at 1e 

#J x. (I'll m & y ^V-Ai:J;5iifeflAfei:J;^l 
f S C <t ^ T' ^ 5 o cniii'J^V-A ( I I - I I ^ 
£ S /MS ) iC^BSIg^©il!l^«tt^^/-iirSC < b{r < J; 

b®^&i:J; o T r> Z. t ^ T i 5 C Nakanishi, M. , 
et al., Exp. Cell Res . , 1 5 9 , 399 - 4 9 9 ( 1 985 ); Nakanish 
i, M. , et al. , Gene introduction into animal tissues. 
In Trends and Future Perspectives in Peptide and P 
rotein Drug Delivery (ed. by Lee, V. H. et al.)., H 



WO 99/50412 



71 



PCT/JP99/01512 



arwood Academic Publishers Gmbh. Amsterdam, 1995, 
pp. 337 -349 ) o 

& t n m w m & u * v - a k x z m. ^ © # a & o 

^liA I/: 'J ^ V-A>& 3 7 tti^^t^c ^©J^M 
£ >j # v - a (i N rtii: 'J ^ v-AS^o^i^, ^ f ij 

)l X i: t> «£ if tl £ ffi 3t £ W L T ^ £ o H fi 3 «§ 3& 

i:^ LTli^ 'J t° 7 - 4 °CTtf $^§o 

3 7 °C i: f 5 i U jfx V - A © I*) ^ *ffl d 3* A $ tl . 
HfrSOilft^^SIWilSCiA-C^So c c r U ^ V - 
AHTffi^btiaifiLTI^ 5 0 % ( ^ ;t/ Jt ) n U 
15 Xfo-;l/iL/yf>S^ilf^fc^^^'J > fla 5f 
T* > 1 1 3 0 0 n m CD l&III>J;f>7-A£fp§2!LTl£ffi 
-T £ CD frU 3 L^o 

* ^ x so cd >j ^ v - a & ffi <,> t it e ^ £ & ft *ffl as c m 

At^^^i tt(^ *ft-y^ • U # 7 - A K J: S 
20 it ^ * A & £ ^ tf £ - £ ^* £ £ 0 I^Siix A* t> 
CD ^ & d 2£ IS T 31 M T £ 5 CYagi.K. ,et a 1. , B. B. R. C. , 
196, 1042-1048 ( 1993 ) ) „ ; K & *ffl 
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|)0ti.5o C C Tffi tl § 'J ^ 7 - AliJEf l^f 

5 6 ^ M © * £ ft l> ^ 7 - A (multilamellar large 

vesicles : M L V ) ^ f i t ^ 5 ^ > ^ £ ft 1 ft $1 D ^ 

7 — A (large unilamellar vesicles: L UV) J 'r > /h £ 
1 t i 'J ^ V - A (small unilamellar vesicles: S 

UV) ^fffilt^7X; Ki©I^I*^flFlH^ HfrM 
10 ©itfc-J-£#A-r£-£&pT#gT-£>&o 

$E B§ -f £ £ . Ctllilf If TMAG ( N-( a -trimethy 
lammonioacety 1 ) -didodecy 1 -D-glutamate chloride) ^ D 
L P C ( dilauroyl phosphatidylcholine) R D O P E 
15 (dioleoyl phosphatidy lethanolamine ) & )V it t)* 1 : 
2 : 2 £ ft S fij ^ T ^ ? n n * ;U A ft ( flg S? & & <t 
L T 1 m M ) % m m iT £ o ^^-CilSIl // Diol©lI^7 
t: y 7 ^ f£ & W d A ft . n - * V - jl ✓ < # 1/ - ^ - -r- ? 

20 J£Ti: ^ d a tw^^^^cii I, ^t$t^o 

t2 0 jugCDitiE^#Affl^77 ; K & tr 0 . 5ml© y 
;K. y =rOU > tig® 41 1 - M g , C a^W^^ 
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m l . 2 # m ' ;U t- y * X ~ + -9- - iZ 

E^f t-y^ML VCDNAIilTO. 6 # g . >J 
V-Aflg®miLT3 0 nmoltr 5 J: ? C U . : tl 

£2 1 CD U >®!jS®^S^^^C«®$-»±TlL#«t»)ffl 

ts:ij £ b # s © j# £ it # -r K-7-r>(i^m^nT 

h p 5 litfe^^CD^ffl]ftJitfc-?£ LT#«fn*s>n* 

tr & CD <h -T 3 o 

hjj © fife ^-f&SH;: T x 0fMitfe^CD^WIffl8S 
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-ft ij< £ ti 2> o 

t u /; i s ^*iHii&£f*^"e#j;Ltf>r>*-o>r*>-2 

# t> n s aa ua ^ n ^ fii -r z ¥&(ex vivo&)T&£ 0 
■tzmfc^m^ffi, a i Ds/i^o?&si:jfiT*5o 

10 |2^li, g fft it ft ( t hp 5 1 jtfif ) * E & A 

Jh IS it © H 1 & {* . J; i) # L < li . #J x. (£' & 

& 1 L-20#4Ti:A lM-Vt&mt£if<Dm%te*&i& 
X 7 2fl$f|II^il, ^A-r^^itfe^- ( t hp 5 1 
it ft ^ ) £-tW-r£<?^-£#nx.£ 0 it ft ^- © # A £jj 
^ £ * \f £ tz & 7" D * = > # # T tr 3 2 °C T Uf fl > 
20 25000 $5 iZ X it >l> % m L & > 3 7 °C T 1 0 % Jit % if X 

ig L & N MCI L^^ltTirAIM-Vfi/ii'T' : 
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4 8Striit#L, *fflfl&&4=S&£7jcTiSfei£Lx tkMi&gl 

^^^u. mB^m a® m&m tzin situ pcr^. m 

5 £ . ittlfflllS^ ©if • XI^Ss 7^77X7 

x y ? & fir ^ x 3c £ 14 £ til IS L tz x ^fflll^ns^&mffi 

c t hp 5 i at is ^ ) frmAzntzigmmM 

^Iti:^ii§tti:J:^Ito ^ a # & £ #J x. t* % i§ 

10 Pai ^ s> ^ # ^ m m -c *g s -r & c <t iz «t t> « ^ *s & a< 

J£ $ ft 3 o 

Miz.±t)M&mfc£ftz>o its. ^/bxiHt, #j 

x.(i'^fitJlfflJ3a 1 x l 0 8 iSac^ IT 1 x 1 0 3 c f u 
15 hi x 1 0 8 c f uO|gffltfi5S^i*iffit5:t*< 

± E l£ 1 & © SO i& <h L T ^ B it ^ ( t h p 5 lit 
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# iz i* ft jr is 6 =f fit £ ft k o T N it ^ & A m K ct 

o T , ^I^Cg^Sfe^ ( b hp 5 Hfi?) ri< A £ 
n 5 ^ § <^ x f fe^^-lfe^c DNAOP C 
ir J; & i n situP C RSi:iotigt5^xl^ 

5 i* g M m. -?- ( t h p 5 llfef) oiACS^< 0tS 

nu ^ m m n ffl u t' z mm -t z z. t & m & l o * ^ N * 

•<^X<^^-^I^§t^ii> fit t£ 1/ b o ^ x 
ft £ © ^ fi? £ P C R & T *t ^ . jft $5 3f & £ -ft £ an £ 

io -r s ^ > m s a (env)at ^ ^^pcr^-c^- — ^--r 

£ ft jr ck 0 . Sfc^te&ClSILTjafc^^AlCckS^c 
£ 14 £ 5S IS -T 5 c ii<IST*5 d t it l> -5 J T ^ 

o 

* ^ BJj (D m f& 0 & K & ^ T . #C«^M14fli3&^ 

is mw.t~rz>t§i^\±, k>m mm mm mm 

;PX{IT0TMOitfeT-^^^i:-r^^^aia(I^AL. G 
4 1 8 Iffl 1 i: T X ^ U— — >^Lfcf£% I L — 1 2 ft if 

<d m m m. & m ^ (in v± vo > ^ u . & ^ t- $ mm m m & m 
20 n l . mmmrn^^ tzit^mm^mm-r ^m^mm^- 

's;U^xm^^>f;UX-f-=^> + ^--4f (HSV- 
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T K ) if J* . #CH btf F'7ta7'T^^'> 

v t u k )\y ( G C V ) £ # 14 4> m ft iZ & L T . # I5m 

5 6 3 1 2 3 6 ^ BJ!*IH#;#£ S F9-5 0 4 7 8 4^&|& 
mm) o m*fe I* & &&&¥£ l^totlZmsZH S V - TK 

SALT 1 a Rfl & K ft ^ ^ X #J <t Ita^tl^G 

io xm&itz tix A&ffi.* < t 

ffl L it ^ 0 ##£BJJ©itlE : f-3iA'<** 

-feLOi^'*? fr*fflfl&fcU _t ffi it ^ ?£ c 

15 fe?iJit5 C 5o 

/c it fci 1 ( k hp 5 1 itft^) 
y |J V - A £ ft M L . I/: c D N A ^IWKC'^ 

^<fc<&fa*IB!SK^A<*^£:frfe#*tf£ftSo £ > 
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(7) »e*ia*JBB3g&j£*» 

5 ^sfeT- c k hp 5 1 stfc ^ £ ) *<a£A<*ftfciffli&& 
S& #j ( & e ^ * #j ) £ % # -r * o 

( IS M S #J ) d fiJ ;s t- £ 3 IS H & 
3S « #J . it fi *U s ft U M s 01 % *J x & ffi J£ 14 *U . 

$r #j # <*? © # ^ m t£ ^ u © m m tz t & m ^ -c t . d n 

15 ^mwmMmmv&L^-mitLmmtbxit, tamLtz P 
a to ii its i;t#ao^®^biti^t5 c t^-ci 

& o 

20 m it . & * ? ? - & v # v - ^ & m % ti tz mm & z ^ 
^ tf * >r ;u x {c «t o t s ^ £ ti tz m m m m © ^ fj iz m m 
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$ ft 2> e 

C ft £ J;U 'J >il®41tl^ ( p H 7 . 4). U> 

y ji m. x hh as i*i aa jk ?k ^ & #j * c m ^ u ^ m & ^ k 

_t is m m m m <d & ^ -n m it . & \z m ibl & & < * 
Mmm. & m <z> . -ft so * o m © & # . m&vnmtz 
a- \z m v x $ n z <> 

&[>'^©s^n^ # k rb 3£ £ n -r s m s © f& ^ * x 
tft: ^ a? . «f »3 x mm(D*zm, & ^ © ffe © & # ft £ 

15 -fJlX^tf-O&L^-Ate, lB^^^mikg^^. 
iX-li'l/hn^-f^XOililt^l x 1 0 3 p f u ^ 
1 x 1 0 l5 p f ugKttSO^i^o 
£fcmM©#AJBitfc^a<^A£ft;fo&Iia©^'&fcU 
1 x 1 0 4 IBS J3S / bodyfr £ 1 x 1 0 1 5 M J3S / body U <£> f£ 

20 m t> m (i ft a © a< & m -e & s 0 

§ > i ^ £ $c & is m m t Fai ^ m iz & 5- -r s c <t & t £ s o 
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5 o 

^ at e ^ ^ ai ) c t t> *c ; £ . etr & u at e ^ a? c 

* © * it ¥ * £ . tt It » * 8c x ft, !£ ft ft ft f £ m 4 t> it 

©£^1££-a-#>T, N I H 0 # >T K 7 > £ # # K L T 
10 ^^"^■SCeh^T'lsS [Recombinant DNA Advisory Com 
mittee, Human Gene Therapy, 4, 365-389 (1993)] 0 

(8) l|||f^0£l 

* w x ft & , a <d m m (d mm b & iS: -f p 5 1 ^ n 

15 3tfc^©#££#iiii-r&/ta6iC. jfa7RXliJfll?»©r«i:^ 

c <t rj t & & 0 * ^ x 2^ m ^ n *h x ii «a afe 
k *? # 5 #? & 4& x MttOHuigi^s^oii^Tx £ 1* ^ & 

<»^Kl^K«*W»Lx p 5 1 ©lf4^EMft?^# 
ft t 5 ^ § ^ IC o ^ T 5} l/f t i -5> o d CD -ft & £ m & C 
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t fc «k *> m us x it m m c *> # a n? £ « . .« © bu m m m 

rt< pj tg i 0 s :nb©tl^ 0(1 x. l£ $ © ^ #r # *g 
5 m & ft ~H i£ t* . #J x. (3\ ^a6M^^^-rs.m#^>r 
m fL \t p 5 i « ^ © ^ n % & r r>* * © m m #i it k 

^ o* # . i^^DN Alrif ^ffgicL, ^ H it © x ? 
U - - > r R a* / X li * © if "PS d ffl £ n £ «fc 9 C IS: It 

-i? - 3 > N □ d ^ - /n y >j ^ Hf - •> g > , if if > 

7" n > y hi*, y - f > 7" o 7 h & ^ C *> l ^ T m ^ £ *i Z> 
7 n - 7\ PCR{rJ:t)^^DNA»rit^iii|»S-rS/c26 
0/o-7^^sEtKi^t^o <€■ © & (r t* £ IT ^ 

$4 i* s m to S£ m © m & % ^ m k -r £ tz & tc . #j x. « : ^ tt . 

HU IB X ? V - - > ^ ^ & i: L T t* . # tr P C R & & /B 
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m n *y =? 4 •? - t Lxm^zufe-c&tnit < izum 

£tl-f, fem&ftKD^m (Science, 2 30, 1 3 5 0- 1 354( 1 98 

5))^mtzizmmtsntz, Miutn^&m £ n s p c r ^ 

5 j£(tit §2, lifrfi. ¥±tU 218 itfll, 8(9 )(1 

9 90 ); S • »*x ^B#^TJK^ir mKS(tfc), 3 

5 ( 17 X 1 990 ))© ft & -T £ d £ «T T * S 0 

r7^7-iurieffl$n5DNA(fH-i^ fk^^^c 

U;t 'J n'DNAT'*^ : tl t> t 'J ^ D N A © ^ JSI± 
10 liDNA^^iif , ^lx.liD N A^fl^gf (Pharmac 
iaLKB Gene Assembler Plus: 7 r ;1/ -7 T *± ) £ 

o~3o?^i^tfKSi^lfii<0i]/TT^^o -tie 

15 X ? y - ^ > ^ j- ^ n 5 7" n - -7" . ii ^ fi m M L 
7 o - 7' * ffl 1^-5 7b< N ^liT'*otU(^ E & 
X li ® & M ^ ^ L rt: U # > F'ictl^lppCJ; 

ttti ltuoo it ^ m m, . to'c/D-rs^'J ^ - 

20 o > — ? - h^>XU — -> 3 >x =? y ¥ • ~? 4 \ 

> ? X It *r + - & <D £ ? K . %t %U CD Jj IZ oT 
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n & , it mm. m. w tz £ & z ft t> © a m \z & 

-a- £ ft & o 

^{iiOfcfeCi^^PCRftiltli, m x. ii R T - 

Hp 5 litfe^0#€tCtlbiiE^©DNA^tIt 
^:it>^it*-5o IJSHtli, M S S A & © 
# la ^ ft m & (Kinoshita, M. , et al., CCA, 228, 83- 
10 90 ( 1994 )), t /;(i-*iD N A0^^iitO^^C# 

3 P C R - S S C P & (Orita, M . , et al. , Genomics, 
5, 874-879 ( 1 9 8 9 ) ) £ &] ^ T £ £ „ 

± ib #j ^ $ n # w & c *>* ^ t . i»jx.ii'p 5 i cd m m 
is ( #j a. i* m & % ft £ & c> » £ *i *: sp m n it £ m jr u 
^ ^ ie ?y ) & tr i T]^{*m.Wi(D -f 5 -7 - ^ ii s 

tt^^^^^bi^n/cDNAi/N^yj ^>fX$t 
. PCRitfUrK-ipS ll?4t*©DNAiit^X 
9 y ¥ - K © S S CPftSffiC^Sfflll^^ftfc&giK&tf 
20 t? - ? si m £ iu te r 7 >r - K «k t) * ti L fz m fg g *» t 

t -5 c i i: J: ^ p 5 1 ©#^f «i:fcin^loi(il 
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o 

iu IB C C> T x itStti^S^^p 5 liisf 
tr & & U£ n ti . 1£ it ^ £ ^ & © T & ft (£ # c PR ft 
5 < JB -c £ > x. (2\ iflL m s ^ . & SB i® ft £ © 

Ailti:^l>T, J ?a6ffi!J5££ftrt:;&i&&<!:p 5 1 ^ H ^ 
10 5^-7-*f£ffl!^£*£t£f3*4 f t 5 GDp 5 1 DNAOP CR 

15 $ z> iz ®t *n wl m m c ts: £ u ^ x * > y - k £ /b <^ ^ *§ 

-7-*f£fl§^£*£t&f£*4 f t'©P 5 1 DNACDP CRi^ipg 
X m \Z & \i Z> if glj M m t LT0tt^f4i:io ItS k° - * 
fli^iO^JtdJ:^. M t& !3 *4 * © p 5 i^m*©:£i- 

20 £ m b# \z rf -5 - i a< -e 1 £ 5 0 i^scfc^t^ffl^ns 

7 7 >T -7 - *K X * > ^ - K . P C R - S S C PitffS 
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® £ & l # £ © -c & «9 . ^mwizzjmi^ n <D&mm 
£ & i? £ p 5 i iife^&a'^ip 5 i mfc? ®mm & m 

± ffi * % 0J © ifflJ ^ ^ & £ > J:!)I«:llili:«>J/7t5i, 

D N A £ m ffl L x IHti/:DNAiili:, gfi ?"J # ^ l ic 
^£tl3i£^@e?iJ(145-148 8)© — aJ^^ti-#^©S$3^ 

?|J ( 145- 1488 )© — SB S£3*J £ ^ > # SS§ ^ b 5 75 
10 Xl^^Sfi?"J©77^T-^t^li14DNA^'J ^5 

— # "C li . & H ^ ft if ^ £ # £ tl rt: p 5 1 fit ^ H tt ^ 
^r^C L T <L 3& ^ L /c g£ II K ?iJ £ ^ 1 XliIt©D 
N A glf it £ . 7 5 x ~ K^<^ ^ - i:-en€tiifi*ii*> 

5 X ~ K £ C> T > m X- \Z 1 0 3 n h° - . 1 0 4 u t° - . 
10 5 nt°-, 1 0 6 =f kf - , 1 0 7 n t° - & . 10 8 n 
t° - © X * y ¥ - K £ in L . c n C ± IB © *g £ S£ ?'J ( 1 
45-1488)© — ^©#^@£^iJ^^t?-7-r i- xm&fr&nR 
2 0 ZfgJtmm. L fci&a Id ?U ( 145- 1488 )© — £&©#;£ B£?iJ£ 

>-f. 'J y 5 - -tf £ /B £ ii: T . -Hfi^n/cDNAKffH-^ii 
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g$t5, |Jga-C*|ffi$nfcDNA»tt*. 9 5 °cm%. 
-C5^WJgJKJn«iLx tt *> K * + -e J$ *P L . ALFI1 
->-^x>t-(7 7^-7y7ttS)i0Sl->-^> 

T#So ft> IS S C PitfrlUMU 
acili^ 0 £ L < t* $) 3 0 °C ± 1 °C C T JfT t> ft £ o 

E ) £ x ^ > ^ - K©t°-^(^i&J^)iJt^Ls 

m mfr y> x * > ^ - Ki-st 5 t° - t * m m -r s c <t 

{rj;^. .m # © p 5 i otf 0^^^(Si)^^Jtt5 

ctiif)lf fti^ff^t^-if^^ lif DNAi: 
£ t° - ? $1 il£ © ft IT lit <9 s ^^p5 1DNA©^ 

( 9 ) p 5 1 it -P © ^ H tfc Hi i£ > & & S ffiiJ ^ & 
ft o T N * 3£ BJ3 t* 2r> ^ £ 5£ J; *) . & & 1$ ^ f © p 

B# fl *T ? ffi ^ ft & ^ ^ & £ & li "T S feCCiS. 

* ^ > * he © so # fcu n,n$>(Dm£.mp5 i & 

15 i 1 & ^ H p 5 1 ilft^ ®^{B0fcJ6O^H+">' H£ 
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tti::*$Mjn±JhSES£Sp 5 1 DNAWrtf&tfgJIp 

5 1 DNAKffK-^-tWI-^Ci^^^i-r^If^gyp 5 

i Rvmm p 5 i©&ftffii3m^r«y h a< « & s n * „ 

5 a SE?iJ (145- 148 8) h L < 12 «€■ 0 ffl If 6tJ *£ S 12 ?U © - SB $ 
?U (145-1488 )0 ^ H IS ?0 L < ^ © H B£ ?iJC *@ fit f$ 

' Jt * >&mmf&j&fr t l x ^ t ^ tut ,«k<D t 

10 IS m . P C Rfei:^Iti^H ( #J X. (i\ T a q D N A 
^ 'J ^ 7 - f r ;*-+v'2?l';*-?-K='J>gK 7° 5 -f 

(I ^ $ n 6 it £ SE^IJ ( 145- 1488) C ft 7L T . I£ £IJ # ^ 5 K 
£ ft 3 i& £ IS ?"J (145-2067) £ S - <t &©*£:£ & o 

15 liii Ltii, $3^1£|f3te^^Xte:£ft^§C^©4fc 
¥ ^ ffJ ^ « ^ 7^ 3* £ ft 3 # . DNAlritil^f fci 

iiifn>i; a f - h$nt^TU^c M k ^ m t& 
M*- y M: li ^ #jj ^ © ^ M © i£ & © & {:: ii ^ ft ^ j£ # 

«i * x n *fi ft # . & « . & &m&±mm&'$iz 
20 nti^ui>o 
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£ & CD X ' h & o 

& e, n P 5 i ^ mmn ^ m. m m ^ l < u m m m iz mm 

frfe-? Z> Z. t IZ £ *) N If^^p 5 1 cb*BlRl1*0]Sl^lRl 
5 <»-e*>S»r;fcttp 5 1 it ic C M ii 1" % M it it ft ^ £ H 

l DNA®K?m^i:J;^ l£ t£ *4 * © t h p 5.1 i 

10 itSUt^^o 

£ . ^:^|H«©i£3?iJ#-^lT*^$nSt: bp 5 1 Ait 
|e^T'3 - K c? ti 5 S 6 f n x « @a ?y # ^ 1 K ^ T 1 

o T > If £ M p 5 U^/I/:KI«P 5 1 0 fflij ^ 
pltlitiS, £ > JilBh hp 5 1 a at e ^ -c 3 - K $ 

nsiet i:ftx.t> @a?ij#^-4T-^£nst hp 5 1 

20 o T . * 16 0 J 14 s » £ S P 5 l&Cf/*feii^^S 

p 5 i © ft: # m % & n tfi: m m % * & ^ -r & t> © *c *» * ° 



• 

WO 99/50412 



89 



PCT/JP99/01S12 



J±8 f £ C i: & nj m T & £ o frfr 5 & <fc ti x d © # if K fc 
3 fu Ifi tl ffl & fix fc J; £ p 5 lffi?iJ^^i:«k^rfcftS 

L < t;U et ft: ( # V * n - ^- ;U X ii ^ 

5 /^n-^^tfittO^/B^T. p 5 lg6«f»CDfflgvXli 
p5 HSOWH^taitSCi^^^So # 3& HJ3 0 8U 
^^©^ttttteflJ^tLTfcU p5 1 #t # J* N ifiL 9^ - JfiL 
fil /«£ <if O t h«fcf3^JfcLfc£##^i*^^^^ftfr£p 
5 1 m & W ft&i£ & L , 3^ o # U T ? U ;U T S 

10 0-) x > • 7 u y !^ X A 7 7* d 7 h ±f p 5 1 

laitMltt^Ci^t^o £ rt: . p 5 1 tnl^li^ 

gfii^bf 6as«*ffl^t^77^ > x i* si ^ ffi m w ft 
* © p 5 l^e^^ffi-rsci^ai^So in; # ^ £ & ^ 

I? 4e M p 5 1 Xl^©^^H#^tliit5^&i:l 

U / X li . # U ? o - ^ ;b {Jt # £ l> 3 -9- > K -f y f- & 
£ ^ N gffe^^A;v;K>h7yHr^(EL I S 
20 A). $lt*&3L^t£5£&(R I A), ftSEftltiifttfc^&d 
R M A K & & ^ §1 f£ £ ( I EMA)A^*nSo 

£ /c, BJte > p5 1 ^ & *f 1" £ p 5 1 £ ?g 14 
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5 fi & £ »1 Hi • ^ « . ffi ®i L . IMCTUII?! 

^#^-r^.-i{-J:oT^^$n> 1£ P 5 1 1/ -fer 7" ^ - 

I i: i ^ T I -So 

10 (10) 3£ #J X * >J - 

£ * ^ ifl N p 5 1 Hr^^-^'J^rf-KXIit 

>y-fzztiiwmBiife'v&z>o u $. l < t* . p 5 i u 

^ y ^ _ £ =fij m -f - % o ^j^sx^ 'J-->/»»i:ffi^ 
£ P 5 i i/ -fe 7" ^ - # U ^ ^ f- K X ii n * a> »r t* . S 
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miz l t:&m<Dfrfr r v j m z> 

5 ^ 7 f- \? x i* * <d m )f t m,m -f z ®j m t (d m <d & & it (d 

M f£ & M 3£ I, . P 5 1 U-tr^^-^'J^T 0 ^ FXIi^O 
»)ttp 5 1 ^ 'J ^ 7" KXIi^©iltt©F B 1©l^ft. 

10 X £ o 

^ < L T . * m W li x ^ 1£ # If T BJE ft] CD # & d «fc o T > 
^^^f ip 5 1 l/tr^-^'J^/f FXiis ^ © 
«r>i-£*4&tt£-£. & ^ T . ^^Ki P 5 1 u-fe :7 * - 

15 /clip 5 1 Iz-irr^-^'J^^f KXlis © BJf )f £ U 

£ £ o $ h . P 5 1 U-trr^-fStt^fliJ^L-Cfrfr* 
oif^p 5 1 Hr/^-^lfilt?^ ^ < ITilfil 
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KZmtlk'f % o 1IOp5 1 Hrr^-^'J^^f FX 

^^ii, mm cm^^*^^;) « «s © a t* * # * ^ 

p 5 l Hr/i' - : p 5 1 #'J^^f Kfe^OHWOK 
ati45 c p 5 1 ^ 'J ^-/f K©/hS4^^f- K(^rf 
K®iHft)^C0«J;9i:^ff U P 5 1 P -i? 7" ^ - PI W 
t£ £ W t" £ fcO^rfflll^T^So 
10 ^^^|:fc^Ts ££ #J X >7 V - - > ? <D tz 16 <D fa® 

^asfDtt^^tift^ftl^l^®^^ ,J - - > ^ a? ^ 
£> o T , KfttSis llOl^^^f K « «fe ft £ 

? csE»i©^ife*ffic'rRjS3fe^P 5 i i/ -tr y * - # y ^ 

^- : W O 8 4 - 0 3 5 6 4-^) 0 ffi^^tl^p 5 1 U -fe 7" 

20 * - 1* . a ft > hu te © m x ^ >j - - > ^ s % ^ ^ ^ 
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b , p 5 1 l/-t?:/^-^U^-/f- K^iffiiCif t5 
Z tWV £ Z o $ £ C * fg !>3 fcU l^liX^'J-^> 
^T-y-b^O^ffl^rfeBtectL. p 5 1 1/ -tr / - ^ 'J 
FXI^ ^0iltt:»t^lt^tt(:o| N p 5 1 
5 l/t/^-^'J^rf K C # H Ift C £ T £ £ * fp ffi W 
t&fkit'k® t & Hit 2> o S^Ci^g^Cio 
T > p 5 1 U KO 1 Xli^-n^iO 

10 £ , iJ-->^"i:|L, $ ft £ # m t L 

£ ^ #J 4b ^ ^ (D & & T K is ^ x - m m m 2 -tb ^ m > 

^ m be *o as © ±t m & s £ m ^ u t , mit&ysfrMx-n. 

£ o *»aflE*fflSt5 lfSHT, p 5 1 b -b 7" * 

-(DtjLWtsn&wife'fz z 1 1> pi t *» s o 

£ # IS ck n <t0«14Xti^^U^^SScDp 
20 (in vivo)t p 5 l;fx«J'<:7 , f-K©&ti£iSia&£j&^U< 
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m 7L \t p 5 1 T — X h . P 5 1 T > * ^ — X N , 

P 5 w > t e ^ - . mzftMi-z^tfrmfe-c&Zo 
m is *3§ 5t t ^ d r i* m z- if p 5 i iioie®!^*® 

= & 7C m Ik & X ft & & ^ > a^a-^-'tf'J^ 

10 f-K^^^^WS^r^iLTii. I^J x. (I T 7 - > • X 4- 
t >i:«kot^*ft5:<l:^"IlgT*5o M # & T ^ 
J m m & £ Mat:- g&L. ^ 7" f- K©)Sti:^t^®^ 

15 ^ft^t5J&"C*5o I^fti:iot^ ck^-/gi4^. 
20 ©|^st©S^ci:^:^7T-^= I T ( pharmacore ) £ ?# £ o 
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V(D'<> 9 £ ^ 7 T K £ L 
tz*)!&&Lt:i)-fZZti)<*Itfc-e&Z>o ft iz m !R $ ti tz 

< L T . 3fc « £ titz p 5 1 « ti x ^L<(i££1£. 
5 I /: li p 5 l/£1£cD^>t:fc:^-. T^-Xh. T > ? 

^p->fkp 5 1K?iJCJ;oT, + # M CD p 5 1 ^ 

10 t>ffKi^"C^5o 2 £ C * #& HJJ © BE ?IJ # *| 1 (r ;f 

X m & B H H ^ iz ft fL £ x £ rt: t* in x. T x 3 > h° i - ^ - 

£ rt: * 5& *A K X tl (2\ t hp 5 1 it ^ W J v 9 T 
15 ^ h-7^x(HT^x)^fpg!ct5Ci{:J;oTt h p 
5 1 it @E ?ij © (if © £B fa frtk T _h IB L J; ^ 
Stip5 1 y£ 1£ K f£ # £ x. £ ^ 9 ^ . BP p 5 1 it 
^ £ 4& . t^'Clilp 5 1 m. ? M %>} f* f*J *C © 

20 mjj&it. i&fc^(Dmmm&x- : &mm lt , £^©it 

1f IS £ 1: ^ fa C ^ £?fi iT £ £ #j T <fc i? . v ^ X © K t£ # 
jj& ( E Silfi)^ffl^fcJS*ffl/T , Ci5 ( Capeccchi, 
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M. R. , Science, 244, 1288-1292 (1989)) 0 

m, £BE3*.*BTU. 14 (20 ) ( 1 996 K ?itt)i:, * ffc 
5 8JJ CD k h 1 ? 1£ M P 5 1 Sfc^S^^iP 5 1 illr £ il 

£ li t> 5 1 ffi 14 © << > k " t" * - > T^iXK ~7 y 9 
10 S d £ # ffi 5fc £ o 

/X 4S x * 36 fcU T © t> © # ^ £ tl 6 : 

gJc w mu ^ o 
n m -ft & o 

3. p5 1ife?Xli^©^l^^> S^l^teC^^^ 

5. p 5 iae?xii*®Pisii«*^s»*^it5*e 

?s «g #J o 
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6. p 5 lfife^Xlif ®|fafe*^Wt5S^»r#J, 

8. p 5 1 jticf XlUO^ii^ffll^Sp 5 lXlip 
5 3F^il«fcT-©X? <J - - > ^ # «, 

5 9. p 5 i m.fc^ x it ^ <d ®) & m x , mm® mm 

10. p 5 1 p 5 IS 

1 1. ± IB X ? >J-->^^^«fct)JRt#$nSp 5 lit 

c e h -r £ g| m cd *y ffi o 

m w & 3k M"? z> & <d m & <d & 

^Ji:i; 0 fa ^ pg ^ £ ti & © T- ti ft o 

^SMff] 1 t h p 5 llfe^C^i 
(1) t hp 5 1 Jtfe^®^o-->rSCJ [ DNAi/- 
? jl > •> > ^ 

20 (a) IX Jr % if Z p73 -Fl -tr > X f =j 4 v 

-SO'p73-R17 >f ^ >X^7^t-^I^TP C R £ 
tf^itiplL. ^^Tp7 3-F2-tr>X7 M ^^-7-SO : p73-R2 
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T>f--t?>X7 w 5-r-7-TNe s t L T t% *S £ *T o 0 
P73-F1 :5' -TA(CGT)GCA(CGT)AAA(G)ACA(CGT)TGC(T)CC-3' 
P73-R1 : 3' -TGC(T)GCA(CGT)TGC(T)CCA(CGT)GGA(CGT)A(C)G-5' 
P73-F2 :5* - TA (CGT ) ATA ( CT) A ( C) G A ( CGT ) GTA ( CGT ) G A A (G ) GG - 3' 
5 p73-R2:3* - ATG AAC (T ) A ( C ) G A (CGT ) A ( C) G A (CGT) CCA ( CGT ) AT - 5' 



MfomiZte^ fch#*&j£5#'JA + RNA ( * n - > -r 
y ? 5¥) «t (5 5 > A 7" 5 -T v - & «fc ^- U =f d T 7" 
5-f-7-£/B<^TcDNA££-j£L. A ZipLox ( 4 s " 7" 3 

10 BRL*±§g ) ^<^-HTiiU;ftl 0 7 7"5-^^ 
c DNA7^7 'J-^IIIL, DNA^iffil 
/Co © c D N A 0 . 2/zg£§§^£UT_tffi7 u 5^v 
-p7 3-Fl&?>'p73-Rl£ffl t> "C Tag Polymerase ( 3r 7" =3 B 
R L *±M) CD mwm l^fc T , 9 4 °C T 3 0 5feK 4 5 °C 

15 T 3 0 £K 7 2 °C T' 3 0 # ^ 2 5 t ^ t i| fl L , ^ 
C> 1? ^ © 1 0 0 # © 1 & mm £ LT_hfe,7 u ^-l'v-p73- 
F2&<>*p7 3-R2^ffi^TI^^©SJSCct o T ±^ ipg L 0 

P 5 3 it © *i it ^ £> f£ ZBU $ ft 6 1 7 2 b p © /< > 
K £ ft rt: © T . * © > K © ftj PS m n S £ fiSc L 

20 p 5 3 it ft © it fc ^ ^ £> £ d £ ^ BJ! 

U o © '< y K £ p G E M 7 (Promegatt i)Ct7'^ d 
-j^>rb. ABI 377 £i&:/-?-3L>+f-- ( A B I tt 
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m) & m ^ 1% & izvt ^ t i&mmn & mil l tz t z ?> , 

te&ftim, fife O M S ( IE ^ ) ft*0cDNA7O'7 
5 'J - i: 3t L T x mmoMVt -o tz £ z % , M C IIS © 

^ ^ ffi £ tl ^ , ^tliip 7 3Sfe^^^0fe0t 

Z (D -y-y? u-yZtltzDNAmti&WtyfcL, BcaB 
10 est labeling kit ( S M it SSi ) £ ffl ^ T €1 3$ ? u - T & ft 

c DNA5-f-7*7 U - ^l^#CLTtil^L/c^±if|iS<D5 
^ 7'5 'J — 2 . 4 x 1 0 6 y7-H/7-^W7''J^ 
-Y -tf ->> 3 >CioTX^ 'J-^>^U;ISls 8 «® 
15 ^ y f ^ 7' ^ □ - > ^ # b n o 1 ZipLoxiiCre-LoxPCD 
^ & JB T > ^ B C 7" ^ X i K K & T # £ © T* . ^ & 
-7 =7 X ~ K & L I CORtt©li->-^>t-iAB 
I377gly-^x>f - ( A B I *± ) ^ffi^T, % 

20 ^ ^ t\ f# & ft rt: it © Jfe * IE m £ P 5 3 it ^ & 
Z?p7 3mte : f'<Di&Mmm£(Dffim®i%:, G C G 7 "7 h 
*? ilT ( *7 >r X =1 > i/ > • @S ?ij ft #r »y ^ - ! J . ^ x * 
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f 4 • 3 y t° ol - * - • ^' ^ - 7° in £ {£ /a -r £ f 

ASTA^n^'*5A^ffl^T ( Person, W. R. and Lipman, 
D. J. , Proc. Natl. Acad. Sci. U. S. A. , 85, 1435- 1441 ( 198 

8 ) ) . m m L tz o 

ft . ^SE^*^t^tl/:^ o- >©9 2o^p 5 3 
fife *5 ck p 7 3«fi?tli^ffiN14*f Lt^S: 
t ^ I, m L o 2o©^ o-y^f t51fe?© 

I£ ?U fr J; <D n - K £ ft S f£ 3£ T ^ S Wtfr <b & 
10 LfciC^N ^ tl € tl 5 0 , 894Da&O c #j7 1, 9 

^ ft ^' ft p 5 1 A & p 5 1 B 

± IB "C ?# £ ft p 5 1 A ? d - > W "T £ it -? ( P 

5 i a it is ^ ) © £ t£ s ia ?u £ n H ^ 2 C £ tz p 5 

15 1 B ^ n-^^WtSfiisf (p 5 1 B it Is ^ ) © £ 

* sa ^ij £ m n m ^ 5 d ^ -r 0 

p 5 1 A ? u - > Ji > K ?ij # 2 ^ -T ck -9 C x IS 
1 tlS7 ; y iE?"J (44 8T^y^) £ =3 

- K & & * SE ( 1 3 4 4 ?ntf F) £ > * - 7° 

20 >• U - 7 s -f >^-7U-A<tLTl 4 5-1 4 8 8 ft 
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@e m {i & ^ x . m ¥ m tt <t m « i± 1 ~ 5 9 {4 „ d n a ^ 

^ WL a 1 4 2-3 2 1 li , Si^'t 'J 3^ 'J -t? - 3 > 

31 # J± 3 5 9-3 9 7 {£ T & o o 

— # . p 5 1 B ^ d - > N g£ # ^- 5 ic ^ "T J: 9 J- x 

5 ?y # ^ 4 r ^ £ n 3 t ^ / @? is ?u (64 1 r i ; m) 

£3-K-r£i£SS£?iJ (1 9 2 3 ?Htf F) £ . 
-7 P >-';-T : ^>^--7U-AiLT145~206 
7fii:Wt5«fe?^WbTl^ 0 £ . C CD ? o - > 

10 j m m m c & <^ t . $5 ^ *g 14 <t ^1 « i* 1 - 5 9 & x d n 

Ag^illil 4 2 - 3 2 1 ftr N at^t 'J 3 ' / 'J -tf - •> 
3 >i^« 3 5 3 - 3 9 7 |4Tfe^ :niJHl^ 

% fly © « c a- m & m m ( s a m k / << > ) Hitii 

0 . ^ M 2ra ft @£ ?ij £ 3 5 3-6 4 1 & © $f ii£ £ £ 
15 m <D Jr >J .d ^ 'J -if - 3 > it t 6 z. t ft X M 3 o 

£ p 5 31fi&a'p 7 3 ^I&07; y^Sfi^lJirJt^ 

1 . = #K©*ii^i4^ria^^ ( ^ 2 ) o k & , , 
mxm — (DT i ;i^0^T'i^t^to 

20 I /: I 1 C N p 5 1 AlfiOii&^/j: >©#1S 
£ > p 5 3I6S^p 7 3 iSIfiii fel^ i/x-Tfitf 
IC^to 1^ f T A J {* $s ¥ @ « . f DNA bindin 
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gj \* d n a ^ . r oiigoj it * y =/ y u -tf - •> 3 > 
f«^^n^ti*t, IrI n p 5 neip 7 3 /s^s© 

ft it m # ® I* P 5 3 m & ® & & fa K ft & & h> feffl K o 

d tl m . ^SS^iJs « ^ ?£ # ft « tfU D N Alt^ 

M & <>* :* 'J n° ^ »J -tf - v/ 3 > m i£ K 4o ( t 5 ^ ft ^ ft 

© p 5 1 A ^ 6 . p 5 SlfiS^'p 7 3 iSIfiOltT 

i ; mmm ® ffimnu , p 5 i Aie&^p 5 3ie0 

f s ^ ^ tl 3 6 °/o ^ 22%. 60%. 3 7%; p 5 

1 AlfiXJf p 7 3 I 6 fel t (i s ft -£* ft 4 2 % . 3 0 

% . 87%. 6 5 % ; I i: p 5 3 I 6 S [>" p 7 3 I 

T li . ^ tl f tl 2 8 % , 27%. 6 3%. 8 3 % T £> o 

( a 1 # J8t ) o 

£ . p5 1A^fi©448T£yifcg|£tex p73 

a S 6 © 6 3 6 T i 7 iiS J; ^) ll^fc 0©^ p 5 1A 

® ^ffiikte P 7 3 (D # ^ * *> ^ $& SB & # $J Si L rt: 

Cft^O^KI:^^ p 5 1 AlfiOi^T ; ;iE^J 

te. p 5 3ias(fp 7 3 ^ia©^t"nti)intt 

^ S t> CD <D, p5 3ie07;yiSe^Unp7 3iS 
H CD T ^ y j§£ ?K ?U C fill Ir] t£ fli < n 3; p 5 1 Alfi 
£v7 3 0W&t(DffimWHZ, t 'J 'JHf-'>3 >^ 

l^J^^Ofl^T-. p 5 3 IS i p 7 3 )3Ifi©faiEl1lci; 
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t) & k ^ c t a< *u w u o h p 5 i a m fi & tJf p 7 3 

0 « & t* . P 5 3 £ R P 7 3 0 £ ft X t± p 5 

3 £ s & # p 5 i a s e ra t? ffi IrI 14 « ic ^ r 

6 , ffll^tt^Sfektlfco cnt>OCt^t>p 5 1AM 

7 3 i3 IS C J; ^ j£f t t^x. So 

£ . I*I 1i C 3£ © p 5 1 Bitfc-^Tn - K $ 5 7 

~ y g* aa ?y £ p 7 3 a m&oT i smwim £&&\s-%m 

£ ?c > @ 4 iC p 5 1 ( A R B ) IfefCiotn - K 

£ , p 7 316 (aSC//3) i i i: , •> i - TllSlC^t. 
p5 lA^Sip 5 1 B£fi£>#l&j&te>f>hn>l 0 T 
15 -j-n^Oi:*f P 7 3 a £ 6 £ p 7 3 /3 (D ft 

^jfofflj 2 iEf t hMCfci^ p 5 1 m R N AI^O 
51 IS 

20 ( 1 ) J - if y 7 u y h ft ffi 

iE1£ t h mmiZ & V Z p 5 I m R N A (D %l$L Z , ^ > 

^ A • 'J 7 ? U * f- K • ~T =? 4 \ ^rSCioTi 
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m.Ltzt hcDNA^D->^ro-7'it^;-f > 

j - -r > -r d y v m \± » s D D n f fflfei:tt\ t h m 

T N "7" n y h (Human Multiple Tissue Nothern blot 

BP ^li 1 -CiHti/:DN d - >0P C R| 
tSi^OEcoRIKit (600bp : c D N A CD 5 ' 

ffiiz.mm't % ) £ c 32 p] - cictp (7>^'A7'5-r 

10 A F D N A 7 ^ 'J y 7 *c y h . ^< - U 

& > ^* □ «y t - ^ ExpressHyb Hybridization 

Solution (?u->-r-y?t£S) £ /8 T . & ffl fft BJ3 « 
ClEi$nT^5^#i:to tftl>> BAS2000 ( FUJ I ) £ 
15 IB ^ T m ft L o 

^m^^I 5 & c>* ^ 6 IZTjk-t o 

> g5li^D->f^tt«l;07>f;l/^-^iA 
U t ft o /: 7 - f > ^ ^ 7' 'J ^* ^ -fr" - 3 > , @ 6 (i ? 
o->f7^ttJ;i)RNA^IALTi^t7^l/^- 
20 ^ S I T ft o 7 - f > a ^ 7 'J y ^ -tr' - y 3 > O 
ST*5o H5te£-U->2#g£>^UA + RNA. 
6 & U - > 0 . 5//g0t°'JA + RNA^int»i 
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L tz h © "C h Z> o 

5 © # U - > ii . 1 : <l> SB ^ 2 3 : JSI^ 4 

: m , 5 : If JK x 6 : # ®5 . 7 : |$ fl£ . 8 : B JH IZ o 
^TO^m^^^^'tia^-To ^I6©#b->te. 1 : 
5 ?L fl$ (mammary gland). 2 : HU 3£ Jj§ ( pros ta te ) . 3 : >S fflL 
St (salivary gland). 4 : ^(stomach). 5 : J$J|j§(thym 
us), 6 : ? tfc fl§( thyroid). 7 : ^ W ( t rachea ) . 8 : 
(uterus) I: o ^ T 0 ^ 1 ^ ^ t o 

^ © it m . t h p 5 iMB^t^^^titz^m^fDm 

10 © m R N A (4.4kb) © §1 ti . 

3 P 5 3 mRN A(D|g||/^->ili*fIWi:> L 

tl $rc ^ A T Up M . trachea, mammary gland, prostate, 
salivary gland, thymus, uterus, stomach. Jjifr. p. ~Bl 

© li. (^JX-{f. adrenal gland, small intestine, sp 
inal cord, spleen) flip 5 .1 mRNAC^iiittBt:' 
^ tZ ~? tz o 

p7 3itfcT-©f£*Sk)IBI&l J &^to"C£>£o L L . p 
20 5 1 ilfc © f£ H . p 7 3Ife^0^IStIIbT^ 

uo©(i^i;a»t^s^ibns)> p 7 3 in* ^ £ 

(9 fcjSC^fgffllC^^LT^S d tfrt>frr>tz 0 
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:®J;9i:l: hp 5 Ufe^, P 5 3iH^St>'p 7 
3 £fc ^ fcU & ft 1$ IzmMtf & Z> Z tfr h> ^ Z 

* rt: . Ift Si^liiJ: oT N M * © t h & 3& (C -5 
p 5 1 m R N A (I (2 , p 7 3 S fi i |5| i C , p 5 1 A ^ 
& £ 3 - Kt5 1l>7^-Aip 5 1 B^££n - K 1" 
6 *) fi ? * - A © N l^^xr7^X$n^fi (a 
10 lternative splicing variant) ^ # S 1" § CI i ^ t> ^ o 
fco^&.&ig-Op 5 1 B £ =i - K t 5 g ^ 7 * - A li N 
$ © ^ ;U * = >|H!^^-i:*ft5t-f i:j;oTfi 

f tz o f tSii:feini^l?ftT^^ 3 k bCmRN 
15 A ^ . IS^fc^aiCgg^tlfcit^^m RN AT* 
o 0 IO7t-A0cDNA^o->(i N CO $5^^ 
Cfi3|5t5fc©iI^n5o « 5* Si ^ d t C . IE ^ M M 
TlI^tl^mRNAil^I^C, M^*fflIS^0#< 
TliCOS^7t-A (p 5 1A) © p 5 1 m R N A *"< 
20 iilTh/;„ 

p 5 1 I 6 i p 7 3 1 S O ^-alternative splicing v 
ariantCD^5t©Jt^^r *> i - TfitJC^-rgl^gl 4 (1 ^ 
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"To :©p 5 1 B0mRNAI^ p 7 3 a ti^t^^ 

?m c w- W ) £^o^6f?£=r- K L T ^ <, 

p 5 1 A R O* p 5 1 B OM^0©8ll6W^aiM:o^ 

5 

^1 jjfcffij 3 p 5 1 7 t° > ^ 

5 j. — »> 3 > /W 7* D y K ^> ;U ( GeneBridge 4 R 
adiation Hybrid Panel; Research Genetics tt) ffl I ^ 
p 5 1 fife^^t h^feft±i:7^Lfc, -eojg 
10 I, p5 Ui^l^ 7-*-AFBM 3 2 7 YD9i 
WI -1 1 8 9©K(B«#"7— * — £ 5 . 6 6 c R K 
3 q 2 8 - terlCift Lfco 

^ a6 ffl] 4 m. * ® h b £ffl IS _t* £ b Mi C It 5 P 5 
15 1 ^ H 

p 5 1 iifi^ iro^Tt t)K!*^*5©li> P 5 3 HI 

mm u&fcT ft ^-f z> p 5 i & is ^ # w -f s ^ 

if 9 *>n £ l£ it -7- © ^ ^ i t bmm®&Mm$.t(D 

20 ^-CT-. #M®®*fflfl&4*£ffi^T. p 5 1 itic^-©^ 
I0f i^^ilfco ft & 9& # & K I*. Iff * IS 0 ^ ^ 
b^P 5 3^i^^tt^HCffl^/:, g| © CD Sfc ft T U 
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-f#0&fi&##ffe( FASAY) £ ffi L ( Ishioka et al. , 
Nat. Genet. 5, 124-129 (1933))o 

t h p 5 i a it ^ * - k -r s £ is n iz r & m m eti 
5 m u t . p 5 i a s is i- £ n - k -r s £ ?u £ * /< - -r 

iiissii 5 % c o 2 ^ #tt- i o % ry i, ^ n jfi m m m 

^;K 7 3 0||^I|| (Dulbecco's Modified Esse 
10 ntial Media) ^ T 31 L o p5 1AcDNA©£T 

. it©^9ri:*;^T p 5 3 cDNA^|jgt5:tA< 

^IfgT^ofcOr. CtllUoTifIt® c DN AO D D p 
H ti tfc II £ ft o 

1 0 2<Dmifctte>*frh>ftVt£tlti6 7 Wft p 5 1 A 
15 DNA|f}t©±tlS^"I^t*o/;o^®^©3 5*i: 

Eli^©i^)i<*©H o-l - u-1 (JCRB0 8 2 
8K£If2($7s3ifflfl&$cGDSKG-IIIa(J CRB 0 6 1 1) 
CD ~ o © IS ^ ^ ^ f£ & £ ft 0 

20 BU^iiSe r 1 4 5 £ L e u , If liG 1 n 1 6 5 ^ £ L 
e u©IItfeof;„ p 5 3 I S C fll T li > fij^Mil£ 
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£ tz . lIMi:Slt5mRNAi: lii^? ©splicing 
va r i a n t ;&< j£ L T d ^ tz 0 
hhJ!^^M«{r^UT. SSCPife&O'RT-PCR 

S£ ?|J & 5t & £ o T & 5£ L . p 5 1 Alfe^tl^ti 
neuroblastoma 8 #J N colon cancer 8 $\ N breast 
cancer 8 #J > lung cancer 8 $\ N brain tumor 8 $J N esop 
hageal cancer 8 #>J ^ hepatocellular cancer 8 #J N pane 
reas cancer 6 #J N renal cancer 4 #J © ft 6 6 #J © t hi 
$ © O % , Jffi # > 1 #J ^ T A 1 a 148^ b P r o ^ © 

m & t& ffi l/:o 

z n £ 3 #j © #f t* <^ -r n & c dnaomutT'^^ 

tz o 

mWam 1 P 5 1 ff$£^i:J:^3D^-f fi!c©jfll|J 
p 5 3 I & li G 1 i C 1^ i § ^ 7" o 7 ^ t § x ^ 

# f£ 0fl © P 5 1 Ifii:«ol>ts no - - J£ #P ftJ f£ 
^ti^SfcfeCS AOS 2 f (^It^^" : A 

TCC HTB8 5) *lZ'?a"?>(i'>m,tiLn<D¥£$L7' 
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-7 X ^ K (pBABEpuro :Morgenstern J. Nuc. Acids Ru, 1 
8,3587,1990)<t^flp 5 1 A IS n > X h 7 *7 h > p 5 
lA(:HA||Lfc^i3>xh7^ h (H Ali-AT 
GTATCCATATGATGTTCCAGATTATGCT : T i / @£ EE £0 MYPYDVPD 
5 YA£ =r - K "T £ K P 5 3^^^>Xh^^ h & ^ ? ^ 

tiio^^JS^^-li, p 5 1 A DNAfl)3-F®« 
®T >t (2 8 1 6J£^ N E # 2 tl T ^ £ # ^ 1 ~ 

28 1 6##>K tie p 5 1A cDNACHA^^^tf 
10 # »r Jt x & p 5 3 c DN AOa - K^«Brlt (16 
9 8 il ^ . ^ 6 2 ~ 1 7 6 0 # @ ) n--> 

/tKti:«J;r)T^ti€n«ILfco ^ -e N # ^ m 
*ffl IS *fc T h Z> S A O S 2il^5°/oC0 2 |#Ttl 0% 
V is ffi J& JfiL m Jn ^ ^ ^ >y 3©^fip^M^Jfe c t , "C^^L 

15 /Co 6 c m -> + - 1/ (1 x 1 0 6 *ffl AS / v - b ) {r±I£ 
SAOS 2 jffl IS ^ JS t > T x 2 4Btf^|i:p 5 1A cDN 
Ai^ttTftip 5 1^^^^^ - (pRcCMV/ 
p5 1 A)tlil^^t/: 0 ^ICp 5 1 A cDNA 
i:H A^ r l^tHAp5 1 A . & O* ^ 4 S p 5 3 I 

20 fe^^^'d. n>hu-;U£LTpRcCMV#£Ji^? 

1 11 g © pBABEpuro Mamma 1 ian transfection Kit (S 



WO 99/50412 



111 



PCT/JP99/01512 



trategeneft ) ^ 1 T ftl JS i: # A I o f# £ ft *ffl J3£ £ 

5 ^- © m , no - -|©f f ^i^^p 5 311^1 
XI tr p 5 1 it f£ -? T J£ ® $5 & U M M % m # U /c M I*) T 
« & £ ft x ^tiili^^tel^^-O^Th^^x? 

10 ^ ftj & f£ # ^ IS #> £ ft ^ . p 5 3 I ^ O i J; !) 
^^^,t^fco © — ^ T s H A ^ ^"CDlt^f: p 5 
1 itfc ^ ti, p5 3iifc^£lll^©3nJL-#]frJfg;/j£: 

ir>T^fc ( m 7 ) o 

1 5 mmm 2 P 5 lSEeofe^^tt-fba^Kife 

g 1 icfcit^iiiopiiiiXiiT^ h - •> x © a # c 
*t -r & p 5 3^&©tg^jiip 5 3 m& <d mw-feft.it mifc 

^ © f£ 14 £ IS W ~t £ £ o ^ Ifc ^ o 
20 p 5 3$^gtt^itECJ;otl®$n^ci^^b 
titl^W a f ! / D^e-^-iRG C (ribosomal gen 
e c 1 u s t e r ) S£ £lj © T Sfc H ^ *> 5 — -tf • U ^ - ^ - • 7" 5 
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^^i:*l;T#AL/: 0 H*^C liv SAOS 2M^ S 
±E^->7i7-^' 'J ^ - ^ - • 7 7 7 ; K <t x p 5 1 
A 31 K ? * - , p5 3 Ztm^ t ? - XI* ^ > hD-;l/. 

5 ©^"^ft^i — jj& fw 3 • h 5 > X 7 i ? hLx 

?# t> ft J£ ® & t> tH L 1 y s a t e C o ^ T 

Jl i/ 7 i 5 - -if J£ 14 £ m % L /c o ^->7x7-^g1t 

f a 7 ^ - ^ 7 x 7 If • 'J fx - ^ - It •> Xf A(7" 

io m 8 (r N ^ m iz m ^ y # - ^ - «g ^ ^ £ >- x - ■? m 

iC^-To ^ U 4 1 d . m * ® v 2 1WAF l-Tn^--^- 

TSfei-uag&^ftfc 3 o cd ^ ^ ji i/ y i ^ - -tf it ^- ft ^ 

^ ^ £ ft & <, Hi ^ n TWAF-1 promoter lucj \* . ~ o 
(Dp 5 3 1 15 ^ > > ^iltl^lfilp 2 1WA 

15 f i r d =e - $ - m m m . r del i j \* — ^ © ± gfE u * 

> h j&<3fc t) l&^ftT ^ & *JHg$&U Stf Tdel 2 J I* ffi .x. 
U J > h *9 i ^ tl T O i I ^ ^ fl € tl /T t c 

^m^rgl9^c>*gll 0 C ^ ft ft ^ -T o ^ $4 CD Re la ti 
ve activity (i N f a 7 - ;l/ '/ 7 x 5 — -tf • U f — 9 — 

fc;l/->7x7-^Sttt*So 
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6 & p 5 I ftm? ? X i K(p51A) N p 5 3 -7 X ~ 

K (p53 ) £ tzlf< 9 9 - (D (Rc/CMV)© ^ tl tl & S A O 

5 2 Jiffl !S C 3? A L/cl^0transactivationvgfi^:^^"o 
© * £ x p 5 1 £ 6 C I*, p 5 3Ifiiiii:p 5 

Z t ft ^ $ tl tz o 

0 1 0 (;U P 5 3Sgft^^iWi:/7$^T^§PG 

c y # - ? - mm®& m^x ^ m v # - ? - mm® & g 

-f Z> & v 5 1 A 5 X = K ( p51AK p 5 1ACHA 
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mp51 1 ATGTCGCAGAGCACCCAGACAAGCGAGTTCCTCAGCCCAG^ 60 

p5lB .1 ATGTCCCAGAGCACACAGACAAATGAATTCCTCA 60 
***** ******** **»***♦. ** ******** ******** *************** 

mp51 61 GATTTTCTGGAACAGCCTATATQCTCAOTACAGCCCATCaAGTTGAACTTTCTGaATGAA 120 

p51B 61 GATTTTCTGGAACAGCCTATATOTTCAGTTCAGCC 120 

*********************** ***** ******** w* ****************** 

mp51 121 C CTTCCGAAAATGGTGCAACAAACAAGATTGAGATT AGGATGGAM GT ATCCGCAT GCAA 180 

p51B 121 CCATCAGIAAGATGGTGCGACAAACAAGATTGAGATTAGCATGGACTOT 180 



mp51 181 GACTCAGACCTCAGTQACCCGATGTGGCCACAGTACACGAACCTGGGGCTCCTGAACAGC 2 40 

p51B 181 GACTCGGACCTGAGTGiACCCCATGTGGCCACAGTACACGAACCTGGGGCTCCTGAACAGC 240 
***** ***** ************************************************ 

mp51 241 ATGGACCAGCAGATTCAGAACGGCTCCTCGTCCACCAGCCCCTACAACACAGACCACG^ 300 

p 5 IB 241 ATCGACCAGCAGATTCAGAACGGCTCCTCGTCCACCk 300 



mp51 301 CAGAATAGCGTGACGGCGCCCTCGCCCTATGCACAGCCCAGCTCCACCT7TGA7GCCCTC 360 

p5l3 301 CAGAACAGCGTCACGGCGCCCTCGCCCTACGCACAGCCCAGCTCCACCTTCGATGCTCTC 360 
***** ***** ***************** ******************** ***** *** 

mp51 361 TCTCCATCCCCTGCCATTCCCTCCAACACAGATT^ 420 

p5lB 361 TCTCCATCACCCGCCATCCCCTCCAACACC 420 
******** ** ***** *********** ** ***** ***** ***** ***** *** 

mp51 421 TCCMCCAGCAGTCJ^C^TGCCAAGTCAG^ 480 

p5l3 421 TCCTTCCAGCAGTCGAGCACCGCCAAGTCGGCCACCTGGACGTATTCCACTGAACTGAAG 480 
************** ***** ******** ******************** ********* 

mp51 481 AAGCTGttACTGCCAGATTGCGAAGACATGCCCC^^ 54 0 

p51B 481 AAACTCTACTGCCAAATTGCAAAGACATGCCCCATC 540 
** ** ******** ***** ************************************** 

ittpSl 541 CCACAGGGCGCSGTTATCCGTGCC&TGCCTGTC^ 600 

p51B 541 CCTCAGGGAGCTGOTATCCGCGCCA^GCCTGTCTACAAAAAAGCTGAGCACCTCACGGAG 600 
★* ***** *********** ***************** *********** ***** *** 

mp51 601 GTTOTGAAACGATGCCCTAACCATGAGCTGAGGCGTGAGTTCAATGAGGGACAGATTGCC 660 

p5l3 601 OTGGTGAAKGGTGCCCGAACCATGAGCTGAGCCCTGAATTCA^ 660 
** *****'** ***** ******************** ***** *************** 

rap 5 1 661 CCTCCC^GTCATCTGATTCCAGTAGAAGGGAACAGCCATGCCCAGTATGTAGAAGATCC? 720 

p5lB 661 CCTCCTAGTCATTTGATTCGAGTA.GAGGGGAACAGCCATGCCCAGCATGTAGAAGATCCC 720 



mp51 721 ATCACGGGAAGGCAGAGCOTGCTGGfTCCCTTATGAGCGACCACAGGTTGGGACTGAATTC 780 
p5lB 721 ATCACAGGAAGACAGAGTGTGCTGGTAC CTTATGAGCCACCC CAGGTTGGCACTGAATT C 7 80 
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mp51 781 ACAACAGTC CTGTACAATTTCATGTGTAACAGCAGCTGCG'T CGGAGGAATGAACAGAC GT 840 
p5 IB 7 81 ACGACAGTCTTGTACAATTTCATGTGTAACAGCAOTTGTGTTGGAGGGA^GAACCGCCGT 8 40 

mp5l 841 CCAATTTTAATCATCGTTACTCTGGAAACCAGAGATGGGCAAGTCCTGGGCCGACGGTGC 900 
p5lB 341 CCAATTTTAATCATTOTTACTCTGGAAACCAGAGATGGGCAAGTCCTGGGCCGACGCXGC 900 
************** ***************************************** *** 

mp51 901 TTTGAGGCCCGGATCTGTGCTTGCCCAGGAAGAGACCGGAAGGCAGA1?GAAGACAGCATC 960 
p51B 901 TTTGAGGC CCGGATCTGTGCTTGCC CAGGAAGAGACAGGAAGGC GGATGAAGAT AGCATC . 960 
************************************ ******* ******** ****** 

mp51 961 AGAAAGCAGCAAGTATCGGACAGCGCAAAGAACGGCGATGGTACGAAGCGCCCTTTCCGT 1020 
p51B 961 AGAAAGCAGCAACTTTCGGACAGTACAAAGJU^CGGTGATGGTACGAAGCGCCCGTTTCGT 1020 
************** ******** **********- ***************** ** *** 

rap5l 1021 CAGAATAC^CACGGAATCCAGATGACTTCC^TCAAGAAACGGAGATCCCGAGATGAO:GAG 1080 
p5lB 1021 C^GAACAC^CATGGTATCCAGATa\CATCGATCAAGA^ 1080 
***** ***** ** *********** ************** ***************** 

mp51 1081 CTGCTGTACCTACCAGTGAGAGGTCGIfGAGACGTACGAGATGTTGCTGAAGATCAAAGAG 1140 
p51B 1031 CTGTTATACTTACGAOTGAGGGGCCGTGAGACTTATGAAATGCTGTTGAAGATCAAAGAG 1140 
*** * *** ********** ** ******** ** ** *** ** ************** 

mp51 1141 TCACTGGAGCTCATGCACTACCTGCCTCAGCACACGATCGAAACGTACAGGCAGCAGCAG 1200 
pSlB 1141 TCCCTGGAACTCATGGAGTACCTTCCTCAGCACACAATTGAAACGTACAGGCAACAGCAA 1200 
** ***** ************** *********** ** ************** ***** 

mp51 1201 CACK^GCAGCACCAGCACCTACTTCAG^AACAGACCTCGATGCA 1260 
p5lB 1201 CAGCAGCAGCACCAGCACTT ACTT CAGAAACAGACCTC AAT ACAGT CTCCAT C TTCATAT 1260 
****************** ******************* ** ******* ********* 

ittpSl 1261 GGCAACAGG?TCCCCACCTCTGAACAAAATGAACAGCATGAACAAGCTGCCTTCCGTGA^ 1320 

P 513 1261 GGTAACAGCTCCCCACCTCTGAACAAAATC^ 1320 
** ***** ******************************************** ****** 

mpSl 1321 CAGCTTATCAACCCACAGCAGCGCAATGCCCT<^^ 1360 
pSlB 1321 CAGCTTATCAACCCTCAGCAGCGCAACGCCCTCACTCCTACAACCATTCCT^TG^ATG 1380 

mp51 1381 GGAGCC AACAT TCCTATGATGGGCACT CACAT GCC AAT GGCT GGAGAC ATG AAT GG AC TC 1440 
p5lB 1381 GGAG CCAACATT C C CAT GATGGGCAC CC ACAT QC CAATG GCT GGAGACAT GAAT GGACT C 1440 
************** *********** ********************************* 

mp51 1441 AGCCCTACCCAAGCTCTCCCTCCT^ 1500 
p51B 1441 AGCCCCACCCAGGCACTCCCTCCCGCACTCTCCATGCCATCCACCTCCCACTGCACACCC 1500 
***** ***** ** ******** ************** ***************** ** 

i 

mpSl 1S01 CCACCGCCCTACCCCACAGACTGCAGCATTGTCAGTTTCTTAGCAAGGTTGGGCTGCTCA 1560 
pSlB 1501 CCACCTCCGTATCCCACAGATTGCAGCATTGTCAGTTTCTTAGCGAGGTTGGGCTGTTCA 1360 
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mp5l 1561 TCATGCCTGGACTATTTCACGACCCAGGGGCTGACCACCATCTATCAGATTGAGCATTAC 162 0 
p5lB 1561 TCATGTCTGG&CTATTTCACGACCCAGGGGCTGACCL\CCATCT^ 1620 

***** ************************ ********* ************** ******* 

mp51 1-621 TCCATGGATGATTTGGCAAGTCTGAAGATCCCTGAACACT'TCCGACATGCCA'rCTGGAAG 1680 
p5lB 1621 TCC^TGGATGATCTGGCAAGTCTG^WUVTCCCTGAGCAATTTCGACATGCGATCT 1630 

************ it************ ******** ** ** ******** ********* 

mp51 1631 GGCATCCTGGACCACAGGCAGCTGCACGACTTCTCCTCACCTCCTCATCTCCTGAGGACC 1740 
p31B 1631 GGCATCCTGGACCACCGGCAGCTCCACGAATTCTCCTCCCCTTCTCATCTCCTGCGGACC 1740 

*************** ******* ***** *****»ww w** *********** ***** 

mp51 1741 CCAAGTGGTGCCTGTACCGTCAGTGTGGGCTCCAGTGAGACCCGTGGTGAACGTGTGATC 13O0 
p51B 1741 CCAAGCAGTGCCTCTACAGTCAGTGTGGGCTCCAGTGAGACCCGGGGTGAGCGTGTTATT 1300 
***** ********** ************************** ***** ***** •»* 

mp51 1801 GATGCCGTGC GCTTTACCCTCCGCCAGACCAT CTCTTTTCCACCCCGT GAG GAGTGGAAT * 1860 
p5lB 1801 GATGCTGTGCGAOPTCACCCTCCGCCAGACCATCTCTTTCCCACCCCGAGATGAGTGGAAT 1860 
***** ***** **. *********************** ******** ** ********* 

mp51 1861 GATTTCAACTTTTGACATOGATTCTCGTCGCAACAAGCAGCAGCGTATCA 1920 
p51B 1861 GACT TC AACTT T GACATGGATGC T CGCC GCAAT AAGCAACAGC GCATCAAAGAGGAGGGG 1920 
** ***********.******* **** ***** ***** ***** *********** ** 

mp51 1921 GAA 1923 
p5lB 1921 GAG 1923 
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MSQSTQTSEFI,SPEVFQHITOFI£QPICSVQFXZIiNF^^^ 60 
MSQSTQTNEFIiSPEVFQarVTOPLSQPICSVQPIDI^ 6 0 

******* ************************* m ********* **************** 

DSDLSDPMWPQYTNrGLLNSMDQQIQNGSSSTSPYNTDHAQWSVTAPSPTAQPSSTFDJ^ 120 
.DSDL5DPMWPQYTKLrtt.I.NSMDQQIQNGaSST5PYNTDHAQK3VTAP3?YAQPSSTgDAL 120 
************************************************************ 

3PSPAIPSNTDYPGPHSFDVSPQQSSTAKSAT?rrySTEIiKKLYGQZAKTCPXQXKVMTPP 180 
S PS PAXP S NTD VP GP H SPD VSPQQ S S T AK S ATWTY STEXKKI* YCQI AKT CP I Q IKVMTPP 180 



•PQGAVIRAWPVYT^AEHVTEWKRCPN^^ 240 
PQGAVI^UVKPVYlCCASHVTrTV^ 240 
******************************************************* ***** 

ISGRQSVIiVPYZPPQVGTEFTT^ 300 
ITGIlQSVLVPYEPPQVGTEFrTVLYNFMC^ 300 



rE^XCACPGRDRKADEDSIRKQQVSDSAKNGDGTKRPFRCNTHGI QHTSXK3ZRIRSPDDE 360 
PE ARICACPGRDRZADEDS IIlKQQfVSDSTKNGDGTKIlPrRQNTEGl QKTS IKKKRSPDDS 360 
**************************** m ******************************* 

IXYI^VKGR£TYZKI^IX3SLEI,H^ 420 
LLYI^PVRGRSTY3MLLKXKESLELMQZLPQHT^ 420 

***************************************************** # ** *** 

GNSSPPLNKMNSMNKI^SVSQLItfPQQH^^ 480 

GttSSPPLNK2^SMNKI*?SV5QLINPQQRHALTPTTIPD^ 480 
*********************************** # * ^ ********************** 

SPTQAIiPPPr,SHPSTSHCTPPPPYPTDCSIVS?LAB^^ 540 
SPTQAIiPPPLSMPSTSHCTPPPPYPTDCSIVSSTARLGCSSCIJDYFTTQGLCTIYQIEEY 540 
***************************************** ******************* 



5MDDLASLKIPEQPRHAIWGILDHRQLHDF SS 600 
SMDDLASI^IPEQPBHAXWXGIkDHRQLHEFSSPSHI^^ 600 
***************************** # **** ******* ***************** 

D AVRFTIiRQTI SJPPPJ>EWND?NFDMDSBR1^QQRIKEEGE 641 

DAVRTTIiRQTISFPP2^EWND?NPDMDARRKKQQRIKSEGE 641 
*************************** # ************* 
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SEQUENCE LISTING 

<110> Ikawa, Yoj i 

Otsuka Pharmaceutical Co. Ltd. 

<120> Hunan p51 gene and its product 

<130> P99-16 

<140> 
<141> 

<150> JP P1998-100467 
<151> 1998-03-27 

<160> 23 

<170> Patent In Ver. 2.0 

<210> 1 
<2U> 448 
<212> PRT 
<213> Human 

<220> 

<221> DOMAIN 

<222> (1).. (59) 

<223> transact ivation domain 

<220> 

<221> DNA_B 1 NO 
<222> (142).. (321) 
<223> DNA binding domain 

<220> 

<221> DOMAIN 

<222> (353). . (397) 

<223> ol igomer izat ion domain 

<400> 1 

Met Ser Gin Ser Thr Gin Thr Asn Glu Phe Leu Ser Pro Glu Val Phe 
15 10 15 

Gin His He Trp Asp Phe Leu Glu Gin Pro Me Cys Ser Val Gin Pro 
20 25 30 

lie Asp Leu Asn Phe Val Asp Glu Pro Ser Glu Asp Gly Ala Thr Asn 
35 40 45 

Lys He Glu lie Ser Met Asp Cys lie Arg Met Gin Asp Ser Asp Leu 
50 55 60 

Ser Asp Pro Met Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
65 70 75 80 

Met Asp Gin Gin lie Gin Asn Gly Ser Ser Ser Thr Ser Pro Tyr Asn 
85 90 95 

Thr Asp His Ala Gin Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala Gin 
100 105 110 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala lie Pro Ser 
115 120 125 

Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Val Ser Phe Gin Gin 
130 135 140 

Ser Ser Thr Ala Lys Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 150 155 160 

Lys Leu Tyr Cys Gin He Ala Lys Thr Cys Pro He Gin He Lys Val 
165 170 175 

Met Thr Pro Pro Pro Gin Gly Ala Val lie Arg Ala Met Pro Val Tyr 
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180 



185 



190 



Lys tys Ala Glu His Val Thr Glu Val Val Lys Arg Cys Pro Asn His 
195 200 205 

Glu Leu Ser Arg Glu Phe Asn Glu Gly Gin He Ala Pro Pro Ser His 
210 215 220 

Leu lie Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro 
225 230 235 240 

lie Thr Gly Arg Gin Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Val 
245 250 255 

Gly Thr Glu Phe Thr Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser 
260 265 270 

Cys Val Gly Gly Met Asn Arg Arg Pro lie Leu lie He Val Thr Leu 
275 280 285 

Glu Thr Arg Asp Gly Gin Val Leu Gly Arg Arg Cys Phe Glu Ala Arg 
290 295 300 

He Cys Ala Cys Pro Gly Arg Asp Arg Lys Ala Asp Glu Asp Ser lie 
305 310 315 320 

Arg Lys Gin Gin Val Ser Asp Ser Thr Lys Asn Gly Asp Gly Thr Lys 
325 330 335 

Arg Pro Phe Arg Gin Asn Thr His Gly He Gin Met Thr Ser He Lys 
340 345 350 

Lys Arg Arg Ser Pro Asp Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
355 360 365 

Arg Glu Thr Tyr Glu Met Leu Leu Lys He Lys Glu Ser Leu Glu Leu 
370 375 380 

Met Gin Tyr Leu Pro Gin His Thr lie Glu Thr Tyr Arg Gin Gin Gin 
385 390 395 400 

Gin Gin Gin His Gin His Leu Leu Gin Lys His Leu Leu Ser Ala Cys 
405 410 415 

Phe Arg Asn Glu Leu Val Glu Pro Arg Arg Glu Thr Pro Lys Gin Ser 
420 425 430 

Asp Val Phe Phe Arg His Ser Lys Pro Pro Asn Arg Ser Val Tyr Pro 
435 440 445 



<210> 2 
<211> 2816 
<212> DNA 
<213> Human 

<220> 
<221> CDS 

<222> (145).. (1488) 
<220> 

<221> polyA signal 
<222> (27867. . (2791) 

<400> 2 

tcgttgatat caaagacagt tgaaggaaat gaattttgaa acttcacggt gtgccaccct 60 

acagtactgc cctgaccctt acatccagcg tttcgtagaa acccagctca tttctcttgg 120 

aaagaaagtt attaccgatc cacc atg tec cag age aca cag aca aat gaa 171 

Met Ser Gin Ser Thr Gin Thr Asn Glu 
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5 



ttc etc agt cca gag gtt ttc cag cat ate tgg gat ttt ctg gaa cag 219 
Phe Leu Ser Pro Glu Val Phe Gin His lie Trp Asp Phe Leu Glu Gin 
10 15 20 25 

cct ata tgt tea gtt cag ccc att gac ttg aac ttt gtg gat gaa cca 267 
Pro lie Cys Ser Val Gin Pro lie Asp Leu Asn Phe Val Asp Glu Pro 
30 35 40 

tea gaa gat ggt gcg aca aac aag att gag att age atg gac tgt ate 315 
Ser Glu Asp Gly Ala Thr Asn Lys lie Glu Me Ser Met Asp Cys lie 
45 50 55 

cgc atg cag gac teg gac ctg agt gac ccc atg tgg cca cag tac acg 363 
Arg Met Gin Asp Ser Asp Leu Ser Asp Pro Met Trp Pro Gin Tyr Thr 
60 65 70 

aac ctg ggg etc ctg aac age atg gac cag cag att cag aac ggc tec 411 
Asn Leu Gly Leu Leu Asn Ser Met Asp Gin Gin lie Gin Asn Gly Ser 
75 80 85 

teg tec acc agt ccc tat aac aca gac cac gcg cag aac age gtc acg 459 
Ser Ser Thr Ser Pro Tyr Asn Thr Asp His Ala Gin Asn Ser Val Thr 
90 95 100 105 

gcg ccc teg ccc tac gca cag ccc age tec ace ttc gat get etc tct 507 
Ala Pro Ser Pro Tyr Ala Gin Pro Ser Ser Thr Phe Asp Ala Leu Ser 
110 115 120 

cca tea ccc gec ate ccc tec aac acc gac tac cca ggc ccg cac agt 555 
Pro Ser Pro Ala lie Pro Ser Asn Thr Asp Tyr Pro Gly Pro His Ser 
125 130 135 

ttc gac gtg tec ttc cag cag teg age acc gee aag teg gee acc tgg 603 
Phe Asp Val Ser Phe Gin Gin Ser Ser Thr Ala Lys Ser Ala Thr Trp 
140 145 150 

acg tat tec act gaa ctg aag aaa etc tac tgc caa att gca aag aca 651 
Thr Tyr Ser Thr Glu Leu Lys Lys Leu Tyr Cys Gin lie Ala Lys Thr 
155 160 165 

tgc ccc ate cag ate aag gtg atg acc cca cct cct cag gga get gtt 699 
Cys Pro lie Gin lie Lys Val Met Thr Pro Pro Pro Gin Gly Ala Val 
170 175 180 185 

ate cgc gee atg cct gtc tac aaa aaa get gag cac gtc acg gag gtg 747 
He Arg Ala Met Pro Val Tyr Lys Lys Ala Glu His Val Thr Glu Val 
190 195 200 

gtg aag egg tgc ccc aac cat gag ctg age cgt gaa ttc aac gag gga 795 
Val Lys Arg Cys Pro Asn His Glu Leu Ser Arg Glu Phe Asn Glu Gly 
205 210 215 

cag att gec cct cct agt cat ttg att cga gta gag ggg aac age cat 843 
Gin lie Ata Pro Pro Ser His Leu lie Arg Val Glu Gly Asn Ser His 
220 225 230 

gee cag tat gta gaa gat ccc ate aca gga aga cag agt gtg ctg gta 891 
Ala Gin Tyr Val Glu Asp Pro lie Thr Gly Arg Gin Ser Val Leu Val 
235 240 245 

cct tat gag cca ccc cag gtt ggc act gaa ttc acg aca gtc ttg tac 939 
Pro Tyr Glu Pro Pro Gin Val Gly Thr Glu Phe Thr Thr Val Leu Tyr 
250 255 260 265 

aat ttc atg tgt aac age agt tgt gtt gga ggg atg aac cgc cgt cca 987 
Asn Phe Met Cys Asn Ser Ser Cys Val Gly Gly Met Asn Arg Arg Pro 
270 275 280 

att tta ate att gtt act ctg gaa acc aga gat ggg caa gtc ctg ggc 1035 
lie Leu lie Me Val Thr Leu Glu Thr Arg Asp Gly Gin Val Leu Gly 



285 



290 



295 



WO 99/50412 PCT/JP99/01 512 

4/15 



cga egc tgc ttt gag gcc egg ate tgt get tgc cca gga aga gac agg 1083 
Arg Arg Cys Phe Glu Ala Arg He Cys Ala Cys Pro Gly Arg Asp Arg 
300 305 310 

aag gcg gat gaa gat age ate aga aag cag caa gtt teg gac agt aca 1131 
Lys Ala Asp Glu Asp Ser fie Arg Lys Gin Gin Val Ser Asp Ser Thr 
315 320 325 

aag aac ggt gat ggt acg aag cgc ccg ttt cgt cag aac aca cat ggt 1179 
Lys Asn Gly Asp Gly Thr Lys Arg Pro Phe Arg Gin Asn Thr His Gly 
330 335 340 345 

° ate cag atg aca tec ate aag aaa cga aga tec cca gat gat gaa ctg 1227 

lie Gin Met Thr Ser lie Lys Lys Arg Arg Ser Pro Asp Asp Glu Leu 
350 355 360 

tta tac tta cca gtg agg ggc cgt gag act tat gaa atg ctg ttg aag 1275 
Leu Tyr Leu Pro Val Arg Gly Arg Glu Thr Tyr Glu Met Leu Leu Lys 
365 370 375 

ate aaa gag tec ctg gaa etc atg cag tac ctt cct cag cac aca att 1323 
lie Lys Glu Ser Leu Glu Leu Met Gin Tyr Leu Pro Gin His Thr lie 
380 385 390 

gaa acg tac agg caa cag caa cag cag cag cac cag cac tta ctt cag 1371 
Glu Thr Tyr Arg Gin Gin Gin Gin Gin Gin His Gin His Leu Leu Gin 
395 400 405 

aaa cat etc ctt tea gcc tgc ttc agg aat gag ctt gtg gag ccc egg 1419 
Lys His Leu Leu Ser Ala Cys Phe Arg Asn Glu Leu Val Glu Pro Arg 
410 415 420 425 

aga gaa act cca aaa caa tct gac gtc ttc ttt aga cat tec aag ccc 1467 
Arg Glu Thr Pro Lys Gin Ser Asp Val Phe Phe Arg His Ser Lys Pro 
430 435 440 

cca aac cga tea gtg tac cca tagageccta tctctatatt ttaagtgtgt 1518 
Pro Asn Arg Ser Val Tyr Pro 
445 

gtgttgtatt tccatgtgta tatgtgagtg tgtgtgtgtg tatgtgtgtg cgtgtgtatc 1578 
tagccctcat aaacaggact tgaagacact ttggctcaga gacccaactg ctcaaaggca 1638 
caaagccact agtgagagaa tcttttgaag ggactcaaac ctttacaaga aaggatgttt 1698 
tetgeagatt ttgtatcctt agaccggcca ttggtgggtg aggaaccact gtgtttgtct 1758 
gtgagctttc tgttgtttcc tgggagggag gggtcaggtg gggaaagggg cattaagatg 1818 
tttattggaa cccttttctg tcttcttctg ttgtttttct aaaattcaca gggaagcttt 1878 
tgagcaggtc tcaaacttaa gatgtctttt taagaaaagg agaaaaaagt tgttattgtc 1938 
tgtgcataag taagttgtag gtgactgaga gactcagtca gaccctttta atgctggtca 1998 
tgtaataata ttgeaagtag taagaaacga aggtgtcaag tgtactgctg ggcagegagg 2058 
tgatcattac caaaagtaat caactttgtg ggtggagagt tctttgtgag aacttgeatt 2118 
atttgtgtcc tcccctcatg tgtaggtaga acatttctta atgctgtgta cctgcctctg 2178 
ccactgtatg ttggcatctg ttatgctaaa gtttttcttg tacatgaaac cctggaagac 2238 
ctactacaaa aaaactgttg tttggccccc atagcaggtg aactcatttt gtgcttttaa 2298 

; tagaaagaca aatccacccc agtaatattg cccttacgta gttgtttacc attattcaaa 2358 

gctcaaaata gaatttgaag ccctctcaca aaatctgtga ttaatttget taattagagc 2418 

' ttctatccct caagcctacc taccataaaa ccagccatat tactgatact gttcagtgca 2478 

tttagecagg agacttacgt tttgagtaag tgagatccaa gcagacgtgt taaaatcagc 2538 
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actectggac tggaaattaa agattgaaag ggtagactac ttttcttttt tttactcaaa 2598 

agtttagaga atctctgttt ctttccattt taaaaacata ttttaagata atagcataaa 2658 

gactttaaaa atgttcctcc cctccatctt cccacaccca gtcaccagca ctgtattttc 2718 

tgtcaccaag acaatgattt cttgttattg aggctgttgc ttttgtggat gtgtgatttt 2778 

aattttcaat aaacttttgc atcttggttt aaaagaaa 2816 

<210> 3 
<211> 448 
<212> PRT 
<213> Hunan 

<400> 3 

Met Ser Gin Ser Thr Gin Thr Asn Glu Phe Leu Ser Pro Glu Val Phe 
15 10 15 

Gin His lie Trp Asp Phe Leu Glu Gin Pro He Cys Ser Val Gin Pro 
20 25 30 

lie Asp Leu Asn Phe Val Asp Glu Pro Ser Giu Asp Gly Ala Thr Asn 
35 40 45 

Lys lie Glu lie Ser Met Asp Cys lie Arg Met Gin Asp Ser Asp Leu 
50 55 60 

Ser Asp Pro Met Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
65 70 75 80 

Met Asp Gin Gin lie Gin Asn Gly Ser Ser Ser Thr Ser Pro Tyr Asn 
85 90 95 

Thr Asp His Ala Gin Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala Gin 
100 105 110 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala lie Pro Ser 
115 120 125 

Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Vai Ser Phe Gin Gin 
130 135 140 

Ser Ser Thr Ala Lys Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 150 155 160 

Lys Leu Tyr Cys Gin lie Ala Lys Thr Cys Pro lie Gin He Lys Val 
165 170 175 

Met Thr Pro Pro Pro Gin Gly Ala Val lie Arg Ala Met Pro Val Tyr 
180 185 190 

Lys Lys Ala Glu His Val Thr Glu Val Val Lys Arg Cys Pro Asn His 
195 200 205 

Glu Leu Ser Arg Glu Phe Asn Glu Gly Gin He Ala Pro Pro Ser His 
210 215 220 

Leu He Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro 
225 230 235 240 

He Thr Gly Arg Gin Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Val 
245 250 255 

Gly Thr Glu Phe Thr Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser 
260 265 270 

Cys Val Gly Gly Met Asn Arg Arg Pro lie Leu He He Val Thr Leu 
275 280 285 

Glu Thr Arg Asp Gly Gin Val Leu Gly Arg Arg Cys Phe Glu Ala Arg 
290 295 300 
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He Cys Ala Cys Pro Cly Arg Asp Arg Lys Ala Asp Glu Asp Ser lie 
305 310 315 320 

Arg Lys Gin Gin Val Ser Asp Ser Thr Lys Asn Gly Asp Gly Thr Lys 
325 330 335 

Arg Pro Phe Arg Gin Asn Thr His Gly lie Gin Met Thr Ser lie Lys 
340 345 350 

Lys Arg Arg Ser Pro Asp Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
355 360 365 

Arg Glu Thr Tyr Glu Met Leu Leu Lys lie Lys Glu Ser Leu Glu Leu 
370 375 380 

Met Gin Tyr Leu Pro Gin His Thr. He Glu Thr Tyr Arg Gin Gin Gin 
385 390 395 400 

Gin Gin Gin His Gin His Leu Leu Gin Lys His Leu Leu Ser Ala Cys 
405 410 415 

Phe Arg Asn Glu Leu Val Glu Pro Arg Arg Glu Thr Pro Lys Gin Ser 
420 425 430 

Asp Val Phe Phe Arg His Ser Lys Pro Pro Asn Arg Ser Val Tyr Pro 
435 440 445 



<210> 4 
<211> 641 
<212> PRT 
<213> Human 

<220> 

<221> DOMAIN 

<222> (1).. (59) 

<223> transactivat ion domain 

<220> 

<221> DNA_B I NO 
<222> (142).. (321) 
<223> DNA binding domain 

<220> 

<221> DOMAIN 

<222> (353).. (397) 

<223> ol igomerization domain 

<400> 4 

Met Ser Gin Ser Thr Gin Thr Asn Glu Phe Leu Ser Pro Glu Val Phe 
15 10 15 

Gin His lie Trp Asp Phe Leu Glu Gin Pro lie Cys Ser Val Gin Pro 
20 25 30 

lie Asp Leu Asn Phe Val Asp Glu Pro Ser Glu Asp Gly Ala Thr Asn 
35 40 45 

Lys He Glu He Ser Met Asp Cys He Arg Met Gin Asp Ser Asp Leu 
50 55 60 

Ser Asp Pro Met Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
65 70 75 80 

Met Asp Gin Gin He Gin Asn Gly Ser Ser Ser Thr Ser Pro Tyr Asn 
85 90 95 

Thr Asp His Ala Gin Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala Gin 
100 105 110 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala He Pro Ser 
115 120 125 

Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Val Ser Phe Gin Gin 
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130 



135 



140 



Ser Ser Thr Ala Lys Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 150 155 160 

Lys Leu Tyr Cys Gin lie Ala Lys Thr Cys Pro lie Gin lie Lys Val 
165 170 175 

Met Thr Pro Pro Pro Gin Gly Ala Val lie Arg Ala Met Pro Val Tyr 
180 185 190 

Lys Lys Ala Gtu His Val Thr Glu Val Val Lys Arg Cys Pro Asn His 
195 200 205 

Glu Leu Ser Arg Glu Phe Asn Glu Gly Gin lie Ala Pro Pro Ser His 
210 215 220 

Leu lie Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro 
225 230 235 240 

lie Thr Gly Arg Gin Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Val 
245 250 255 

Gly Thr Glu Phe Thr Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser 
260 265 270 

Cys Val Gly Gly Met Asn Arg Arg Pro lie Leu Me lie Val Thr Leu 
275 280 285 

Glu Thr Arg Asp Gly Gin Val Leu Gly Arg Arg Cys Phe Glu Ala Arg 
290 295 300 

He Cys Ala Cys Pro Gly Arg Asp Arg Lys Ala Asp Glu Asp Ser He 
305 310 315 320 

Arg Lys Gin Gin Val Ser Asp Ser Thr Lys Asn Gly Asp Gly Thr Lys 
325 330 335 

Arg Pro Phe Arg Gin Asn Thr His Gly He Gin Met Thr Ser lie Lys 
340 345 350 

Lys Arg Arg Ser Pro Asp Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
355 360 365 

Arg Glu Thr Tyr Glu Met Leu Leu Lys He Lys Glu Ser Leu Glu Leu 
370 375 380 

Met Gin Tyr Leu Pro Gin His Thr lie Glu Thr Tyr Arg Gin Gin Gin 
385 390 395 400 

Gin Gin Gin His Gin His Leu Leu Gin Lys Gin Thr Ser lie Gin Ser 
405 410 415 

Pro Ser Ser Tyr Gly Asn Ser Ser Pro Pro Leu Asn Lys Met Asn Ser 
420 425 430 

Met Asn Lys Leu Pro Ser Val Ser Gin Leu He Asn Pro Gin Gin Arg 
435 440 445 

Asn Ala Leu Thr Pro Thr Thr lie Pro Asp Gly Met Gly Ala Asn He 
450 455 460 

Pro Met Met Gly Thr His Met Pro Met Ala Gly Asp Met Asn Gly Leu 
465 470 475 480 

Ser Pro Thr Gin Ala Leu Pro Pro Pro Leu Ser Met Pro Ser Thr Ser 
485 490 495 

His Cys Thr Pro Pro Pro Pro Tyr Pro Thr Asp Cys Ser lie Val Ser 
500 505 510 

Phe Leu Ala Arg Leu Gly Cys Ser Ser Cys Leu Asp Tyr Phe Thr Thr 



515 



520 



525 
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Gin Gly Leu Thr Thr He Tyr Gin He Glu His Tyr Ser Met Aso Asp 
530 535 540 

Leu Ala Ser Leu Lys lie Pro Glu Gin Phe Arg His Ala He Trp Lys 
545 550 555 560 

Gly lie Leu Asp His Arg Gin Leu His Glu Phe Ser Ser Pro Ser His 
565 570 575 

Leu Leu Arg Thr Pro Ser Ser Ala Ser Thr Val Ser Val Gly Ser Ser 
580 585 590 

Glu Thr Arg Gly Glu Arg Val lie Asp Ala Val Arg Phe Thr Leu Arg 
595 600 605 

Gin Thr lie Ser Phe Pro Pro Arg Asp Glu Trp Asn Asp Phe Asn Phe 
610 615 620 

Asp Met Asp Ala Arg Arg Asn Lys Gin Gin Arg He Lys Glu Glu Gly 
625 630 635 640 

Glu 



<210> 5 
<211> 2270 
<212> DNA 
<213> Human 

<220> 
<221> COS 

<222> (145).. (2067) 

tcgttgatat caaagacagt tgaaggaaat gaattttgaa acttcacggt gtgccaccct 60 

acagtactgc cctgaccctt acatccagcg tttcgtagaa acccagctca tttctcttgg 120 

aaagaaagtt attaccgatc cacc atg tec cag age aca cag aca aat gaa 171 

Met Ser Gin Ser Thr Gin Thr Asn Glu 
1 5 

ttc etc agt cca gag gtt ttc cag cat ate tgg gat ttt ctg gaa cag 219 
Phe Leu Ser Pro Glu Val Phe Gl n His lie Trp Asp Phe Leu Glu Gin 
10 15 20 25 

cct ata tgt tea gtt cag ccc att gac ttg aac ttt gtg gat gaa cca 267 
Pro He Cys Ser Val Gin Pro lie Asp Leu Asn Phe Val Asp Glu Pro 
30 35 40 

tea gaa gat ggt gcg aca aac aag att gag att age atg gac tgt ate 315 
Ser Glu Asp Gly Ala Thr Asn Lys lie Glu lie Ser Met Asp Cys He 
45 50 55 

363 



cgc atg cag gac teg gac ctg agt gac ccc atg tgg cca cag tac acg 
Arg Met Gin Asp Ser Asp Leu Ser Asp Pro Met Trp Pro Gin Tyr Thr 
60 65 70 

aac ctg ggg etc ctg aac age atg gac cag cag att cag aac ggc tec 
Asn Leu Gly Leu Leu Asn Ser Met Asp Gin Gin He Gin Asn Gly Ser 
75 80 85 

teg tec acc agt ccc tat aac aca gac cac gcg cag aac age gtc acg 
Ser Ser Thr Ser Pro Tyr Asn Thr Asp His Ala Gin Asn Ser Val Thr 
90 95 100 105 

gcg ccc teg ccc tac gca cag ccc age tec acc ttc gat get etc tct 
Ata Pro Ser Pro Tyr Ala Gin Pro Ser Ser Thr Phe Asp Ala Leu Ser 
110 H5 120 

cca tea ccc gee ate ccc tec aac acc gac tac cca ggc ccg cac agt 555 
Pro Ser Pro Ala He Pro Ser Asn Thr Asp Tyr Pro Gly Pro His Ser 
125 130 135 



411 



459 



507 
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ttc gac gtg tec ttc cag cag teg age acc gec aag teg gee ace tgg 603 

Phe Asp Val Ser Phe Gin Gin Ser Ser Thr Ala Lys Ser Ala Thr Trp 

140 145 150 

acg tat tec act gaa ctg aag aaa etc tac tgc caa att gca aag aca 651 

Thr Tyr Ser Thr Glu Leu Lys Lys Leu Tyr Cys Gin He Ala Lys Thr 
155 160 165 

tgc ccc ate cag ate aag gtg atg acc cca cct cct cag gga get gtt 699 

Cys Pro Me Gin He Lys Val Met Thr Pro Pro Pro Gin Gly Ala Val 
170 175 180 185 



ate cgc gec atg cct gtc tac aaa aaa get gag cac gtc acg gag gtg 
tie Arg Ala Met Pro Val Tyr Lys Lys Ala Glu His Val Thr Glu Val 
190 195 200 



747 



gtg aag egg tgc ccc aac cat gag ctg age cgt gaa ttc aac gag gga 795 
Val Lys Arg Cys Pro Asn His Glu Leu Ser Arg Glu Phe Asn Glu Gly 
205 210 215 

cag att gec cct cct agt cat ttg att cga gta gag ggg aac age cat 843 
Gin lie Ala Pro Pro Ser His Leu lie Arg Val Glu Gly Asn Ser His 
220 225 230 

gec cag tat gta gaa gat ccc ate aca gga aga cag agt gtg ctg gta 891 
Ala Gin Tyr Val Glu Asp Pro lie Thr Gly Arg Gin Ser Val Leu Val 
235 240 245 

cct tat gag cca ccc cag gtt ggc act gaa ttc acg aca gtc ttg tac 939 
Pro Tyr Glu Pro Pro Gin Val Gly Thr Glu Phe Thr Thr Val Leu Tyr 
250 255 260 265 

aat ttc atg tgt aac age agt tgt gtt gga ggg atg aac cgc cgt cca 987 
Asn Phe Met Cys Asn Ser Ser Cys Val Gly Gly Met Asn Arg Arg Pro 
270 275 280 

att tta ate att gtt act ctg gaa acc aga gat ggg caa gtc ctg ggc 1035 
lie Leu lie lie Val Thr Leu Glu Thr Arg Asp Gly Gin Val Leu Gly 
285 290 295 

cga cgc tgc ttt gag gee egg ate tgt get tgc cca gga aga gac agg 1083 
Arg Arg Cys Phe Glu Ala Arg lie Cys Ala Cys Pro Gly Arg Asp Arg 
300 305 310 

aag gcg gat gaa gat age ate aga aag cag caa gtt teg gac agt aca 1131 
Lys Ala Asp Glu Asp Ser He Arg Lys Gin Gin Val Ser Asp Ser Thr 
315 320 325 

aag aac ggt gat ggt acg aag cgc ccg ttt cgt cag aae aca cat ggt 1179 
Lys Asn Gly Asp Gly Thr Lys Arg Pro Phe Arg Gin Asn Thr His Gly 
330 335 340 345 

ate cag atg aca tec ate aag aaa cga aga tec cca gat gat gaa ctg 1227 
He Gin Met Thr Ser lie Lys Lys Arg Arg Ser Pro Asp Asp Glu Leu 
350 355 360 

tta tac tta cca gtg agg ggc cgt gag act tat gaa atg ctg ttg aag 1275 
Leu Tyr Leu Pro Val Arg Gly Arg Glu Thr Tyr Glu Met Leu Leu Lys 
365 370 375 

ate aaa gag tec ctg gaa etc atg cag tac ctt cct cag cac aca att 1323 
He Lys Glu Ser Leu Glu Leu Met Gin Tyr Leu Pro Gin His Thr He 
380 385 390 

gaa acg tac agg caa cag caa cag cag cag cac cag cac tta ctt cag 1371 
Glu Thr Tyr Arg Gin Gin Gin Gin Gin Gin His Gin His Leu Leu Gin 
395 400 405 

aaa cag acc tea ata cag tct cca tct tea tat ggt aac age tec cca 1419 
Lys Gin Thr Ser He Gin Ser Pro Ser Ser Tyr Gly Asn Ser Ser Pro 
410 415 420 425 

cct ctg aac aaa atg aac age atg aac aag ctg cct tct gtg age cag 1467 
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Pro Leu Asn Lys Wet Asn Ser Met Asn Lys Leu Pro Ser Val Ser Gin 
430 435 440 

ctt ate aac cct cag cag cgc aac gec etc act cct aca acc att cct 
Leu lie Asn Pro Gin Gin Arg Asn Ala Leu Thr Pro Thr Thr He Pro 
445 450 455 

♦ gat ggc atg gga gec aac att ccc atg atg ggc acc cac atg cca atg 
Asp Gly Met Gly Ala Asn lie Pro Het Met Gly Thr His Met Pro Met 

460 465 470 

get gga gac atg aat gga etc age ccc acc cag gca etc cct ccc cca 

* Ala Gly Asp Met Asn Gly Leu Ser Pro Thr Gin Ala Leu Pro Pro Pro 

475 480 485 

etc tec atg cca tec acc tec cac tgc aca ccc cca cct ccg tat ccc 
Leu Ser Met Pro Ser Thr Ser His Cys Thr Pro Pro Pro Pro Tyr Pro 
490 495 500 505 

aca gat tgc age att gtc agt ttc tta gcg agg ttg ggc tgt tea tea 
Thr Asp Cys Ser lie Val Ser Phe Leu Ala Arg Leu Gly Cys Ser Ser 
510 515 520 

tgt ctg gac tat ttc acg acc cag ggg ctg acc acc ate tat cag att 
Cys Leu Asp Tyr Phe Thr Thr Gin Gly Leu Thr Thr lie Tyr Gin He 
525 530 535 

gag cat tac tec atg gat gat ctg gca agt ctg aaa ate cct gag caa 
Glu His Tyr Ser Met Asp Asp Leu Ala Ser Leu Lys He Pro Glu Gin 
540 545 550 

ttt cga cat gcg ate tgg aag ggc ate ctg gac cac egg cag etc cac 
Phe Arg His Ala He Trp Lys Gly lie Leu Asp His Arg Gin Leu His 
555 560 565 

gaa ttc tec tec cct tct cat etc ctg egg acc cca age agt gec tct 
Glu Phe Ser Ser Pro Ser His Leu Leu Arg Thr Pro Ser Ser Ala Ser 
570 575 580 585 

aca gtc agt gtg ggc tec agt gag acc egg ggt gag cgt gtt att gat 
Thr Val Ser Val Gly Ser Ser Glu Thr Arg Gly Glu Arg Val lie Asp 
590 595 600 

get gtg cga ttc acc etc cgc cag acc ate tct ttc cca ccc cga gat 
Ala Val Arg Phe Thr Leu Arg Gin Thr He Ser Phe Pro Pro Arg Asp 
605 610 615 

gag tgg aat gac ttc aac ttt gac atg gat get cgc cgc aat aag caa 
Glu Trp Asn Asp Phe Asn Phe Asp Met Asp Ala Arg Arg Asn Lys Gin 
620 625 630 

cag cgc ate aaa gag gag ggg gag tgagcctcac catgtgagct cttcctatcc 
Gin Arg He Lys Glu Glu Gly Glu 
635 640 



1515 

1563 

1611 

1659 

1707 

1755 

1803 

1851 

1899 

1947 

1995 

2043 

2097 



ctctcctaac tgccagcccc ctaaaagcac tectgettaa tcttcaaagc cttctcccta 2157 
gctcctcccc ttcctcttgt ctgatttctt aggggaagga gaagtaagag gctacctctt 2217 
acctaacatc tgacctggca tctaattctg attctggctt taagecttea aaa 2270 

<210> 6 
<211> 641 
<212> PRT 
<213> Hunan 

Met°Ser Gin Ser Thr Gin Thr Asn Glu Phe Leu Ser Pro Glu Val Phe 
15 10 15 

Gin His lie Trp Asp Phe Leu Glu Gin Pro He Cys Ser Val Gin Pro 
20 25 30 
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lie Asp Leu Asn Phe Val Asp Glu Pro Ser Glu Asp Gly Ala Thr Asn 
35 40 45 

Lys He Glu lie Ser Met Asp Cys lie Arg Met Gin Asp Ser Asp Leu 
50 55 60 

Ser Asp Pro Met Trp Pro Gin Tyr Thr Asn Leu Gly Leu Leu Asn Ser 
65 70 75 80 

Met Asp Gin Gin lie Gin Asn Gly Ser Ser Ser Thr Ser Pro Tyr Asn 
85 90 95 

Thr Asp His Ala Gin Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala Gin 
100 105 110 

Pro Ser Ser Thr Phe Asp Ala Leu Ser Pro Ser Pro Ala Me Pro Ser 
115 120 125 

Asn Thr Asp Tyr Pro Gly Pro His Ser Phe Asp Val Ser Phe Gin Gin 
130 135 140 

Ser Ser Thr Ala Lys Ser Ala Thr Trp Thr Tyr Ser Thr Glu Leu Lys 
145 150 155 160 

Lys Leu Tyr Cys Gin lie Ala Lys Thr Cys Pro He Gin He Lys Val 
165 170 175 

Met Thr Pro Pro Pro Gin Gly Ala Val He Arg Ala Met Pro Val Tyr 
180 185 190 

Lys Lys Ala Glu His Val Thr Glu Val Val Lys Arg Cys Pro Asn His 
195 200 205 

Glu Leu Ser Arg Glu Phe Asn Glu Gly Gin He Ala Pro Pro Ser His 
210 215 220 

Leu lie Arg Val Glu Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro 
225 230 235 . 240 

lie Thr Gly Arg Gin Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Val 
245 250 255 

Gly Thr Glu Phe Thr Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser 
260 265 270 

Cys Val Gly Gly Met Asn Arg Arg Pro He Leu He lie Val Thr Leu 
275 280 285 

Glu Thr Arg Asp Gly Gin Val Leu Gly Arg Arg Cys Phe Glu Ala Arg 
290 295 300 

lie Cys Ala Cys Pro Gly Arg Asp Arg Lys Ala Asp Glu Asp Ser He 
305 310 315 320 

Arg Lys Gin Gin Vai Ser Asp Ser Thr Lys Asn Gly Asp Gly Thr Lys 
325 330 335 

Arg Pro Phe Arg Gin Asn Thr His Gly He Gin Met Thr Ser He Lys 
340 345 350 

Lys Arg Arg Ser Pro Asp Asp Glu Leu Leu Tyr Leu Pro Val Arg Gly 
355 360 365 

Arg Glu Thr Tyr Glu Met Leu Leu Lys He Lys Glu Ser Leu Glu Leu 
370 375 380 

Met Gin Tyr Leu Pro Gin His Thr lie Glu Thr Tyr Arg Gin Gin Gin 
385 390 395 400 

Gin Gin Gin His Gin His Leu Leu Gin Lys Gin Thr Ser He Gin Ser 
405 410 415 

Pro Ser Ser Tyr Gly Asn Ser Ser Pro Pro Leu Asn Lys Met Asn Ser 
420 425 430 
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Met Asn Lys Leu Pro Ser Val Ser Gin Leu lie Asn Pro Gin Gin Arg 
435 440 445 

Asn Ala Leu Thr Pro Thr Thr lie Pro Asp Gly Met Gly Ala Asn lie 
450 455 460 

Pro Met Met Gly Thr His Met Pro Met Aia Gly Asp Met Asn Gly Leu 
465 470 475 480 

Ser Pro Thr Gin Ala Leu Pro Pro Pro Leu Ser Met Pro Ser Thr Ser 
485 490 495 

His Cys Thr Pro Pro Pro Pro Tyr Pro Thr Asp Cys Ser lie Val Ser 
500 505 510 

Phe Leu Ala Arg Leu Gly Cys Ser Ser Cys Leu Asp Tyr Phe Thr Thr 
515 520 525 

Gin Gly Leu Thr Thr lie Tyr Gin lie Glu His Tyr Ser Met Asp Asp 
530 535 540 

Leu Ala Ser Leu Lys lie Pro Glu Gin Phe Arg His Ala Me Trp Lys 
545 550 555 560 

Gly Me Leu Asp His Arg Gin Leu His Glu Phe Ser Ser Pro Ser His 
565 570 575 

Leu Leu Arg Thr Pro Ser Ser Ala Ser Thr Val Ser Val Gly Ser Ser 
580 585 590 

Glu Thr Arg Gly Glu Arg Val Me Asp Ala Val Arg Phe Thr Leu Arg 
595 600 605 

Gin Thr Me Ser Phe Pro Pro Arg Asp Glu Trp Asn Asp Phe Asn Phe 
610 615 620 

Asp Met Asp Ala Arg Arg Asn Lys Gin Gin Arg Me Lys Glu Glu Gly 
625 630 635 640 

Glu 



<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p73-F1 sense 
primer 

<400> 7 

tacgtgcacg taaagacacg ttgctcc 



27 



<210> 8 
<211> 29 
<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p73-R1 
anttsense primer 

<400> 8 

tgctgcacgt tgctccacgt ggacgtacg 



29 



<210> 9 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Seauence:p73-FZ sense 
priuer 

<400> 9 

tacgtatact acgacgtgta cgtgaaggg 



29 



<210> 10 
<211> 29 
<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p73-R2 
antisense primer 

<400> 10 

atgaactacg acgtacgacg tccacgtat 



29 



<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:HA-labeled 
expression construct 

<400> 11 

atgtatccat atgatgttcc agattatgct 



30 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p51-Fl sense 
* priuer 

<400> 12 

aaagaaagtt attaccgatg 



20 



<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p51-R1 
antisense primer 

<400> 13 

cgcgtggtct gtgttatagg 



20 



<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p51-F2 sense 
primer 

<400> 14 

catggaccag cagattcaga 



20 



9 
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<210> 15 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :p51-R2 
antisense primer 

<400> 15. 

catcaccttg atctggatg 19 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p51-F3 sense 
primer 

<400> 16 

ccacctggac gtattccact 20 

<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p51-R3 
antisense primer 

<400> 17 

tggctcataa ggtaccag 18 

<210> 18 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p51-F4 sense 
primer 

<400> 18 

catgagctga gccgtgaat 19 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :p51-R4 
antisense primer 

<400> 19 

tatcttcatc cgccttcctg 20 

<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

* <223> Description of Artificial Sequence :p51-F5 sense 
primer 
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<400> 20 

atgaaccgcc gtccaatt 



<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p51-R5 
antisense primer 

<400> 21 

gtgctgagga aggtactgca 



<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p51-F6 sense 
primer 

<400> 22 

tgaagatcaa agagtccctg 



<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:p51-R6 
antisense primer 

<400> 23 

ctagtggctt tgtgcctttg 
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